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SUBJECT:

to. dJerry Frumm, Attorney
Enforcement Division

mr.  Jay Se Goldstein, Chief {ﬁjJ\iLLAL/ “1 .
THRU : > . . .
Hazardous Waste Management Section /

In response to your telephone request of several weeks ago to evaluate
duPont's 308 letter response, we have prepared the following report. We
apologize for the length of time it has taken to rep]y, the promulgation
of the new RCRA reygulations has kept us quite busy.

In summary, the following are our recommendations for proceeding with the
investigation, in order of priority:

1) Investigate the migration or potential migration of the nine
substances present which are listed in table 117.3 of 40 CFR 117.
(297 Hazardous Substances under the Clean Water Act.)

2) Consider covering areas of the site to prevent hazardous dusts,

mists, fumes, etc., from becoming airborne, if any are present.
Groundwater monitoring and/or treatment way be necessary.

3) Request more detailed information on various processes and the
miaterials used in these processes during times of disposal.

These recommendations are discussed in detail below. Basically, we find
the 308 response to be thorough, and indicative of an interest on the part
of the company to work with us on this situation.

1) 311 CWA - Hazardous Substance Disposal.

a) Vanadium pentoxide (1955-1974). Area 4. Amount unknown.

b) Antimony pentachloride (1941-1974). Area 5. Estimate of 68.4 tons.
: Note: reactive with water

c) Calcium arsenate (1910-1949). Area 8. Amount unknown.

d) Lead arsenate (1910-1949). Area 8. Amount unknown.
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e) Arsenic trioxide (1910-1949). Area 8. Amount unknown.

f) Dichlorobenzene/chlorobenzene (1974-present). Area 9.
Estimate of 0.5 ton. By-product of degradation of Tinuron.

g) Ammonium sulfamate (1974-present). Area 9. Amount unknown.
Probable contaminant of cake filter disposed.

h) Sodium hydroxide (1974-1977). Area 9. Estimate of 125 tons.
Reported as aqueous Nap0 in "hardtac/precoat" sludge. (Also in
same way as contaminant of filter aid in Areas 4 and 6.
Amount unknown.)

i) Calcium hydroxide (1974-present). Areas 9 and 10. Estimate
of 2060 tons total. Present in “"hardtac/precoat" and Freon sludges.

See figure 1 for a map of the locations of these areas. Note that the

Grand Calumet River is to the south and southwest of the heavily outlined
disposal areas. Surface run-off from these areas to the river is probably g//

unlikely due to the presence of buildings.

There exists the possibility of transportation of the contaminants to the
river by groundwater. Some factors involved in this are: the depth to
groundwater, soil types and hydrologic properties, soil attenuation
characteristics for each contaminant, distance from the river, recharge
rates, and time since disposal. Depth to groundwater is probably 1-10
feet in the area, and soil type is sand, silt and gravel. Distances, as
can be calculated from figure 1, are from 800' to 1800'. Other paraineters
are not known or take further research to determine.

Taking and analyzing the proper samples to determine the actual migration of

materials would be a more productive endeavor than calculating this based
on known information. As previously discussed, we might find the company

willing to do the proper investigative work, and should request that they
do so.

P o

The contaminants may have already been flushed from the site, or still be

in the groundwater anywhere between the disposal area and the river.
Sampling should be done at various distances from the disposal areas in the

direction of the Grand Calumet.

Undoubtedly, there is a possibility that the disposal has contaminated ground-
water in other directions. A discussion of groundwater aspects follows
in the next section.
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2) Air Emissions/ Groundwater Monitoring.

Twelve of the substances disposed of at the site have OSHA Timits on their
air concentrations in workplaces, which implies that they are dangerous to inhale
See the attachments for descriptions of the hazards. The limits taken from

29 CFR 1910.1000 are:

3
Amisoniun sulfamate 15 mg/M (8-hours time. weighted averac

3 (8-hTHA)
Antinony pentachloride (as Sb) 0.5 ing/M (8-hTWA)

-3
Hydrochloric acid 7 mg/M (Ceiling value)
. 3

Calcium arsenate 1 mg/M3 (8~hTWA)
Lead arsenate 15 mg/M3 (8-hTWA) ?
Arsenic trioxide* (as As) 0.5 mg/M3 (8-hTWA)
Calcium fluoride (as F) 2.5 mg/M (8-hTWA)

3
Chlorobenzene 350 mg/M3 (8-hTWA)
Sodium hydroxide 2 mg/M (8-hTWA)
Silica various formulae (8-hTWA)

depending on form
3
Vanadium pentoxide 0.5 mg/M3dust (8-hTWA)
0.1 mg/M fume

3

Zinc Oxide 5 mg/M (8-hTWA)

* Commercial lead arsenate contained from 31% - 33% As,03. The 308 reply
did not specify whether the arsenate disposal was by-product or off-spec
material. By=-product could contain nitric and acetic acid. Both are on

the CWA-Hazardous Substance List; their 8-hTWA's are 25 mg/M® and

.5 mg/M% respectively. They should perhaps thus also be included in the
list in the first section ('311' Substances). See the attachments for
toxicologic and hazard data.
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In addition, calcium hydroxide is considered an air contaminant as a dust,
and calciunt sulfate and sulfur have toxic and/or reactive fumes upon heating.

The dangers posed by the disposal of these niaterials at duPont are unknown

and should be investigated. If necessary, a protective layer of earth, clay, or
asphalt should be placed on the areas where these compounds were -
disposed. Should the land be sold in the future, the deed should contain a
notice of the compounds and areas of emplacement, so that any planned

earthmoving can take place safely.

Pollution is also possible via groundwater contamination. Discharge of this
contaminated water into the Grand Calumet River* is covered in the first
section. The attachments to this report are excerpts from “"Dangerous
Properties of Industrial Materials" by Saxe, and the Coast Guard's "CHRIS
Manual". They describe the toxicological, hazardous, pollution, chemical

and physical properties of those compounds lTisted; there is also firefighting
information included, and miscellaneous relevant information.

Nearly every compound listed has warnings for water pollution and ingestion
toxicity. Sowme of the compounds, particularly antimony pentachloride,
calcium arsenate, lead arsenate, arsenic trioxide, calcium hydroxide,
chlorobenzene, sodiuit hydroxide and vanadium pentoxide are dangerous in
water to humans and/or aquatic life.

Contamination could exist in all directions from the disposal sites, but
most probably exists in the direction of the Grand Calumet River. A general
plan for a groundwater study would be to: o

a) Deterinine groundwater flow directions. This data can be used
to indicate the probable extent of contamination in any
direction.

b) Based on the outcome of (a) above, wells should be placed to

determine, by water sample analysis, the horizontal and vertical
bounds of migration of contaminants.

c) Regardless of the outcome of (a) above, thorough investigation of
the extent of contamination in the direction of the river is necessary,
due to the '311' possibility.

* Note that the site is also 2 1/3 miles from Lake Michigan.
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As a goal of any further investigation, actions necessary by duPont/EPA
should becone clear. These actions might include excavation and replacement
of soil and/or on -site groundwater treatinent (or removal and proper

disposal of contaminated groundwater.)

3. Further information needed from duPont.

The company is to be commended for its efforts in determining what wastes

have been disposed of at the facility. It may be poss1b1e though toqg;;g&yg;
amounts of som es_dispased, and to determir 10 [ay

in the wastes, in some “areas. This could be done by exam1nat1on of records
which show process descriptions, raw materials used, and quantities of

products produced. One of the difficulties during our review of the

308 response was the lack of specificity of these parameters.

7y

The above-mentioned information should be requested concerning the following =
production processes:

- Zinc chloride

- Aluminum eh]oride

- Amnonium chloride

- Those processes whose tank and process cleaning sludges were disposed
of in Area 4.

- Calcium arsenate

- " Ammate"

- Benomyl

- Siduron

This' information, if included in the 308 response, may have caused us to list
different compounds in the first and second sections of this report ("311" and
Air/Groundwater). Until such information leads us to believe otherwise, we
still recommend investigation of those substances listed.

In addition, soime other information the company may have or be able to get is:

1. Analysis of or information on the arsenic, vanadium, uranium, -and

uranium decay product concentrations in the phosphate rock used for
trisodium phosphate production.
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2. What "miscellaneous chemicals" may have been disposed of in
Area 4.

3. What chemical(s) was (were) used to neutralize by-product hydrochloric
acid, and what other chemicals, if any, this acid contained (Area 5).

Klepitsch
Kee
Constantelos
Bryson

Muno

Appendices and attachments



APPENDICES AND ATTACHMENTS

APPENDICES

1. Description of waste disposal areas.
2, Waste disposal areas other than those shown in figure 1.

a. Area l
b. Area 2
c. Area 3
d. Area 6
e, Area 7
ATTACHMENTS

Saxe and CHRIS excerpts for disposed compounds listed therein:

Ammonium sulfate

Antimony pentachloride and hydrochloric acid
Calcium arsenate, lead arsenate and arsenic trioxide
Calcium fluoride ’

Calcium hydroxide

Calcium sulfate

Chlorobenzene

Sodium hydroxide

Sodium silicate and silica gel

Sulfur

Vanadium pentoxide

Zinc oxide



°_ EAST CHICAGO INACTIVE LAND DISPOSAL SITES ATkt 13 .
Area General Description Disposal General Description Facility Site & Ground .
Number Location of Facility Dates of Waste Construction Water Conditions
1l See map Waste pile 1909-1969  Waste from manufac- Waste pile, Unknown
' : ' ture of zinc, alumi- ~300' x 300'
num and ammonium
chlorides
2 See map - Waste pile Thru 1955 Chain grate stoker Waste pile, Unknown
' ' _ ash from old power- n1,000' x
house 400
. ’ : . I
3 See map Waste pile 1926-1951 v/qalcium sulfate from Waste pile, Unknown
' ' trisodium phosphate ~n1,000' x
operation 400'°
4 - See map General dump area 1955-1974 /Misc. chemicals, Waste pile, Unknown
: ' ; including sulfur and ~1,000' x
o filter aid ' 1,000°
5 See map Neutralizing pit 1941-1974 v ICl1l from Freone® n200' x 200' Unknown
S operations unlined pit
containing
limestone
6 See map Waste pile 1947-1967 Zinc sinters from Waste  pile, Unknown
roasters, sulfur, v400' x 500°
and sulfur filter
aid
7 See map Waste pile ~ Thru 1969 Fly ash from old Waste pile Unknown
) powerhouse ~400' x 200
8 See map Waste pile 1910-1949 y/Lead arsenate and Waste pile, Unknown
' ' ' calcium arsenate v400' x 200°
wastes .
. ) \ :
10 . See map Waste landfill 1974-1977 Calcium Fluoride Clay-lined Unknown
_ - landfill ’
N ~v200' x 250" -
'ITS/ckg ’\
4/18/80 =
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AMMONIUM SULFAMATE
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AMMONIUM SULFAMATE *

General Information

- Synonym: Ammate.

Deliquescent  c¢rystalline material (white crystalline
solid).

Formula: NH,OSO,NH,. :

Mol wt: 114.1, bp: 160°C (decomposes), mp: 131°C.

Hazard Analysis

Toxicology: A herbicide. Limited animal experiments

indicate moderate {oxicity. Ingestion causes gastric

‘/ jrritation.

Explosion Hazard: Slight, when exposed to hcat or by
spontancous chemical reaction (hydrolysis); in a
hot acid solution this material can undergo spon-
taneous hydrolysis liberating much heat.

Disaster Harzasd: Dangerous. Sce sulfonates.
Countermmeasures )
Storage and Handling: Section 7.

.'VbUl.FONATl"S
- Hazard Analysis
Toxicity: Variable. See specific compounds. Usually
frritants. .
Disaster Hazard: Dangerous; when hcalcq 1o decompo-
sition, or on contact with acid or acid fumes,. they
emit highly toxic fumes of SO,
Countermcusures )
Storage and Handling: Scction 7.




| AMMONIUM - SULFAMATE

Coramon § yaanyms
Amecnts Sohd White or brownivh-gray Odurlens
id, 6. FIRE HAZARDS 8. WATER POLLUTION
wlt 61 Flosh Polnt: Not Mammabic 8.1 Aquatic Toxleity:
semidoalforate 6.2 Flammable Limits In Alr: Nal lammable 289 pprmy 24 hrfcatlish /S0% kil lresh wate:

Ammoalen

Amymontors amidosdphate i i i B

AMS i Sinks and mixes with wate:. 63 Fire Extingulshing Agonta: 8.2 Waterfow! Toxlehy: Data a0t avarlable

Nut pertinent 8.1 Biological Oxygen Demond (BOD):

Stop dis barge it pusable, Keep ol asay, 6.4  Firo Extinguishing Agents Not to he Used: Date not 4+ silahie

Aveid contbect wath solnd and dus . Not peitmen 8.4 Food Ghain Concantration Potential:

Farlate amd temione dis harped nuteris: Nare

Neatify Tovad Leeatth amd polngion cont 6.5 Speclal ot C nee
Tonie ivides ol itrpen may form im fves

Lupyencies.,

66 Baehoviorin Fire:
6.7 Ignition Tempereture: Nul j<riinent

Nut Mammable, Nt rerti
POISONOLIS GASES MAY BE PRODUCED IN FIRE. 6.8 Electrical Hazord: Nut pertinent

1en atd self-cniained bieatling s 6.9 Burning Rete: Nut purtineat

9. SELECTED MANUFACTURERS
Fire 1 Heico Ine
. Delaware Water Gap, Pa. 12327
Gallard-Schievinger Chemical Mig. Co.
%4 Munenla Ave,
Carle Place, NUY 11SHS

Yawm

X Pl aad Baver, Ine

CALL FOR MEDICAL ALl

pust 7. CHEMICAL REACTIVITY o Nuthern B

brritating to eyes, nose and throst. : Plushing, N.Y 116K
7.1 Reactivity with Water: Norcaction

1f inhaled will cause coughing or difficult breathing.
i ol watey 7 2 Reaclivity with Commeon Matortsls:

7.3 Stablilty During Transport: Siuhic
7.4 Noutralizing Agents lor Aclds and

< hold eyelidy opea and thinh with i
iy s atapped. grne astil i
U breathing is difficult, give vy gen.

SOLID
Lnitating to kin and eyes. Caustice: Noit pertinem
Exposufe U ewalowed will cavar nauses or vumiting. 75 Polymerization: Nat pertinent

Kerove e
Flush ot

Aminated clothing md sl
areas with plenty of water 7.6 inhibitor of Polymerizetion:

1F IN EYTS hodd eveluby open ool sk with plenty af water Nut pertinemt
0 SWALLOWED s victim is € ONSE RS, Bave s Gio demk waler 10. SHIPPING IRFORMATION
g mifh -
- o . 10.1 urity: agent, W 07
HESWALLOWED aimd vivtin b UNCORSCIOUS OR HAVING CONY ULSIONS, lelﬂﬁov:?_ Re.agen
du nuthisg except hee, ton wann, Commercial. MF
10.2  @toroge Temporature: Ambicri
. 10.3  Inert Atmosphere: No requirenical

104 Veallng: (pen

Nangereus te aquanic life in high concentrtions

Water May be dangerous if it eniers waler intakes.
) ikt [IANIN
Pollution hy wabor intakes
1. RESPONSE 1O DISCHARGE 2. LageLs 11, HAZARD ASSESSMENT CODE 13. PHYSICAL ARD CHEMICAL PROPERTIES
(5o Roacones bimhods rancnoot. €O 444-4) (04 13180 Avesmament Hendtons. CG 448.3) 131 Physical Siato 81 15°C and 1 stm:
Drsperse and Nosh Novhazard Label tequind by s8 s Sowt
Code ot Federal Regulatim 132 Molacular Weight: (141}
133 Bolling Point st 1 stem:
Droompaones ahinve 20°C -y
12. HAZARD CLASSIFICATIONS 134 "'""," "r;'l't( won b
2K - Ce .
12.1 Codo of Fodors! Regulations:
3. CHEMICAL DESIGRATIONS 4. OBSERVABLE CHARACTERISTICS Not listed 13.5  Critical Temperature: Not pertinem 1)
3 ynony Amemate: A 4.1 Physicsl Siste (as shippod): Nolnd 12,2 NAS Hazard Rating for Bulk Water 138 Criticst Pressure: Nt perlinemt
amidusulionate. ‘”‘"‘”""‘[“‘  acid 4.2 Colar: Whitc or bruw nish-pray Tronsportation: Nut listed 137  Specifio Orsvity: > ut J0°C farhil)
avulphi N Sul c acid,
armadawulphate, A Ma: sullame aer 43 Odor: Nunc 123 NFPA Hazerd Classifications: 138 Liquid Surface Tonslon:
monoammonium salt Nut histed Not pertinent
3.2 Coast Guard Compatibility Clessification: R 139 Liquid-water Tonalon:
ot tned Nt pertinent
: SONH,
3.3 Chemicol Formula: NH SO NH 13.10 Vepor (Gas) Specific Grovity:
34 MCO/Unhted Notlons Humerical Not pertinem
ssignation: Not lislc
o atdisted ! 13.11 RAstio of Bpaciic Hoats of Vepor (Gas):
Not pertinent
S. HEALTH HAIARDS 13.12 Latont Heat of Vaporization:
5.1 Personsat Protective Equipment: Dust muisk: goggles or face shickl: subber gloves, s nh;‘::::::pu -
52 oy 9 Inhalation causes i ritation of nose s thinsl. Ingestan causes . : |13 Hea on: ot perinent
gartrointestingl disturbaaces. Dus irsitstes cyes. 12.14 Heat of Decompozition: Nut pertincat
5.3  Treetmont for Exposurs: INHALATION: remove to fresh air, INC TIHON: give byge anount 13.1S Heast of Sotutlon: Duta not avadabic
of water: get medicsl witention. EYES: Bush with water for 13 min, SKIN: Nlush with waner, 11 18 Meat of Polymerization: Not pertincnt
§.4  Toxicity by Inksistion (Threshold Limit Velue): 10 mg/m’ .
5.5
58 Toxiclty by ingsetion: Grade 1 onal 1at LDy, = 1 000 mafkg
5.7 Lete Tosleity: [data noi uvaitahle .
5.8 Vepor (Qas) lrritent Characteristics: 1)1 nut availuhle . Coettmed S andt
1Comtiaved on peger S and 41

. 5.9 Liquid or Solid trritani Characteristics: [)ata not uvailable
5.10 Odor Threshold: D.ta not yvailuble .
MOTES
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ANTIMONY PENTACHLORIDE AND HYDROCHLORIC ACID

ANTIMONY PENTACHLORIDFE
General Information ) . ]
Synonyms: antimonic chloride; antimony perchloride.
Reddish-yellow, oily liquid, offensive odor.
: Is )

};‘?czlm\rl‘a 228((':)5’, mp: 2.8°C, bp: 79°C at 22 mm, d: (liq)

2.336, vap. press.. 1 mm at 22.7°C.
Itazard Analysis and Countermeasures .
Sec antimony compounds and hydrochloric acid.
Shipping Regulations: Section 11,
Regulated by CG, DOT, TATA.

ANTIMONY COMPOUNDS *
Hazard Analysis
Toxic Hazard Rating:
Acute Local: Ingestion 3.
Acute Systemic: Ingestion 3; Inhalation 3.
Chronic Local: Irritant 2.
Chronic Systemic: Ingestion 3; Inhalation 3.
Toxicology: Because of the association with lead and
arsenic in industry, it is often difficult to assess the
toxicity of antimony and its compounds. Animals.
exposed to fumes of antimony oxide have de-:
veloped pneumonitis, fatly degencration of the
liver, a decreased leucocyte count affecting in par- -
ticular the polymorphonucleurs, and damage 0 °
the heart muscle. In humans, complaints referable
1o the nervous system have been reported. In as-
sessing human cases, however, the possibility of -
lead or arsenical poisoning must always be borne .
in mind. Locully antimony compounds are irritant
to the skin and nmiucous membranes,
Signs and symptems may include irritation and
ecrematous eruplion of the skin, inflanmation of
the mucous membranes of the nose and throat, .
metallic taste and stomatitis, gastrointestinal upset,
with vomiting and diarrhea, and various nervous ;
complaits, such  as  jrritability, sleeplessness,
fatigue, dizziness and muscular and peuralgic
pains, See also spectfic compounds.
Countermeasures
Ventilation Control: Section 2.
Personnel Protection: Scction 2.
First Aid: Section 9.
Storage and Handling: Sectien 7.

'

L e

HYDROCHLORIC ACID *

General Information

Synonyms: muriatic acid; chlorohydric acid; hydrogen
chloride.

Colorless gas or colorless, fuming liquid; strongly cor-
rosive.

Formula: HCL

Mol wt: 3647, mp: ~114.3°C, bp: —84.8°C, d: 1.639
p/liter (gas) at 0°C; 1.194 at ~36°C (liquid), vap.
press.: 4.0 atm at 17.8°C.

Hazard Analysts

Toxic Hazard Rating:

Acute Local: Irritant 3.

Acute Systemic: Ingestion 3; Inhalation 3.
Chronic Local: Irritant 2.

Chronic Systemic: U.

Toxicology: Hydrochloric acid is an irritant to the
mucous membranes of the eyes and respiratory
tract, and a concentration of 35 ppm causes irri-
tation of the throat after short exposure. Concen-
trations of S0 to 100 ppm are tolerable for 1 hour.
More severe exposures result in pulmonary edema,
and often laryngeal spasm. Concentrations of 1,000
to 2,000 ppm are dangerous, even for brief ex-
posures. Mists of hydrochloric acid are considered
less harmful than the anhydrous hydrogen chlo-
ride, sirice the droplets have no dehydrating action.
In general, hydrochloric acid causes little trouble
in industry, other than from accidental splashes
and burns. It is used as a general purpose food
additive (Section 10). It is a common air contami-
nant,

Disaster Hazard: Dangerous; see chlorides; will react
with water or steam to produce toxic and corrosive
fumes.

Countermensures

Ventilation Control: Section 2,

Personnel Protection: Section 2.

Storage and Handling: Section 7.

Shipping Regulations: Section 11,

Reguiated by 1ATA, CG, DOT.

HYDROCHLORIC ACID MIXTURES. See hydro-
chloric acid.

Shipping Regulations: Scction 11,
Regulated by CG, DOT.

L]



Common Jynonymn
Autizmony (V) chiorid: Liquid Culuriem 10 brown Unpleatant udor 6. FIRE HAZARDS 8. WATER POLLUTIOR
Astlsomy perchiaride
6.1 Flasoh Point: Nuot Hlammuhle 8.1  Aquaetic Todelty: Data nut availuhble
smnpl:n;.:tl "1"""' vaput is produiced. Freeslng 02 Fammable Limite in Al Nt Lenmuable 82 Woatertowl ToxtcRy: [ata not avnilabic
63  Flre Extinguishing Agents: ol perlinent 8.3 Bilologicel Oxygen Demand (BOD): N

Avuid cuntat Cwith liquud. Keep perple away
cerchthing (inchuding ghaes ).
- Hf passibibe

peed muatenil,
ullun.m contied pacndies,

Nol Namimabie.
POISONOUS GASES ARE PRODU
DONGEUSEWATER ON ADSACEN

WHEN HEATED.
I IR S,

Fire

Cald fon medic 2 and,

VAPUR

luilllhl. (0 eyrs, nowe and thicat.
inhaked will causs muﬂn' o1 difficul breathing.

I fresh aic.

Hu\(
e antiticiak repinitin

1 uvrhang i diftult, gee ny gers,

LIQUID
Will buin akin and cyes.

Exposure If swalowod will canse nsuses, vomiting or ko of
Rean e cottaninated clothug and shies
¥ lusdi dareas with phnfy af water

i 2o Dok wath plenis f water

HOENEYES, hold ey cind
O LOUN, b victim

18w AL LOWED amd s

ac ik,
0O NOLINDUCE VOAITING

G 4  Firo Extinguishing Agents Mol to be Used: 84 Food Chain Concentrstion Potuntlal: .

[ pot uee water ar duam on adjacent fires,
65 8pecist Harards ol Combusiion Products:
ot pertinent

66 Bohaviorin Fire: 1r:uating lumes ul hydrogen
oft when water or fignn 1s used

vhiunde g
to extupnnh adpacent fire,

67 lgalilon Temperaturo: Nut pertrent

4.8 Electricel Hazard: Nut pertroent

69 Buming Ral Nut pertment

4700 Buflatn Avenue

Niag.

Pollution | ~in

Fffoct of low conoentratioms on squstic: li

May be dangerous if It enters water infshes.
Notils lowal health sl wildnt
tars of ney

Water

223 West Nide Ascnue
Teraey Civ, N1 O

1. CHEMICAL REACTIVITY

7.1 Aeaclivity with Water: Reactsio furm
hydrogen chlonde gas thydrochioic aond)
72 A ity withC Causes

corrminn of metal.
7 3 Stability Durlng Transport: Stablc
7.4 Neutralizing Agents for Ackds and
Coustics: Sodu ush or sida ash-lime misture

9. SELECTED HMAMUFACTUKERS

I Huoker € hercal Corpotation
Specialty Chemmcals P iion

all, NOYL 122

2 J. T Baker Chemical Cu.
Phillimburg. N. J. 08X6)

3 Mualhnchemdt Chemical Works

15 Polymaerlaation: Nuit pertinent
78 Inhibitor of Polymerization: Nut pertincat

1. RESPONSE T0 DISCHARGE
(5e0 Areponse Methods Handbooh, CO 448 4}
Iasue marning  cotrosive
Restrict uccess
Dispetec and flush

-

11. HAZARD ASSESSMENT CODE . 1

(S48 Harara Assssameni Handboos. CG 444 31

32

33
34

3. CHEMICAL DESIGHATIONS

4. OBSERVABLE CHARACTERISTICS
Bynonyma: Anumony (V) chluside 4.1  Physicol Glate (8 shipped):

Liquid

Antimony perchioride 42 Cobor: (olorlers 1o medivm hrown, yelliw,

icd-hrown

43 0dor: Punpcni. offenanc

Coast Guard Compatibitity Clessification:
Not upplicable

Chomicol Formula: SblL

(MCO/United Nstlones Numerics!

Dosignetion: x/1730

8.3

54
55
58
5.7
58

5. HEALTH HAZARDS

Personal Protective Equipment: Organic vaput-atid gas ty pe canistes masks tahber, neoprene,

sl et ghoes, vhenicat valety goggles, plus Live shicld where approp
viothang, plus aproa for splash proteciion; rubber safety shues or bots; hard ha,

<. avid-resntant

€ Inhalation causes itritation ol nosc and throat Contadt of iquad

with eyor of shin causc severe burns Ingestion vauses vomiting and severe burns ol mouth and

somach Overcapuonure by any raule can cavse bliady stuals, tlow pulse, s blood pressure, coma,

wonvulssons, cardrac arrest,

Troatmen! for Expcowre: [INHALA FION: rernove 1o clean air: niase mouth and garpte with warer:

if overexposutrc is serivuy, get promps medical attenton, EY'L

- NMush eyes and cye-hids thurouphly

with targe amounts of water: get prompt icd.cal attention. SKIN: flush thoroughly with water:
remure contaninatéd clothing: wash affected arca with svap and watee il overeaposure v seemws,
go1 prompt medical stteation, INGENTION: dilute by drinking water: ifvumiting ouvurs.,

admimister more water Il overeyposure is sertous, et prompt medical uttention,
Youicity by inhaslation (Threshoid Limit Yalue): 0.5 mg/m ' Jv sutimony
8hort-Term Inhaistion Limita: Daty nut availubic

Toxicity Dy ingeation: CGirade 2:oral LDy = 1) 15 mg/hg (rat), Y00 mp/kg tguinca pg)

Lete Toxichy: Anuimony puisoning may cesult.

Vapor (Gas) Irritant Chacecteristics: Y apors are moderately irntating such that perwnnct will nat

urualty tolerate moderate ar high vapor coacentrations.,

1 mnetaned i page 4t

12. HAZARD CLASSIFICATIONS 13.5 Criticsl Tempersture: Not perting
12.1  Code of Federsl Regulationa: ( nrimive 138 Critical Pressure: Nut pertinent
12.2 NAS Hezard Rating for Bulk Weter 13.7  Specific Qrevity: 2354 a1 20°C (hquut
Transportation: 138 Liquid Surtace Tenslon:
C atogory Rating fesld ES dynev/em = 0OLS Nymoa Mo
Yue ..o 0 13.9 Liquld-Water Interfaclal Tonelon:
Vreslth Nul pertinem
Vapur liraant | el Al 13.10 Vapor (Qas) Spocific Gravity:
Nol pertinent

Loguid or Solal |m| e 4

wuinn Nut pertinemt
LI STRVIGTIN
Ty . Lo

Acsthetie Blledt

Keactnvity

Other Chemedhs & L L. N
Wadet oon 1 13.15 Hest of Sotutlen:
Selt-Reachon L, . 0

12.3  NFPA Hazard Classifications: Noi livizd

S. HEALTH HAZARDS (Cont'd)

5.9 Liquid or Sotld lrritant Charscteristics: Scvereskin irritent: causes second- and third-degree bu-ns

on shoti contact and v very injurieus Lo the eyes.

5.10 Odor Threshold: Dutu not mvailahle

10. SHIPPING INFORMATION
10.1  Qrades or Purity: 9 +'F
102  Storsge Temporsture:
10.3  inert Atmoephere: No reyuinament
10.4  Venilng: Preswurc-s.wuum

PHYSICAL AND CHEMICAL PROPEKTIES
13,1 Physical State at 15°C snd 1 atm: 1 .quut
A0 13.2 Molocuter Welght: % 03

13.3  Boiling Point at 1 stm:
(st ) M7 = 178°C = 8K

13.4 FPreezing Point: )7 1 = 1"(" & [J0 "k

' 13.11 Aatlo of Bpecifio Heats of Vepor (Gas):

13.12 Latent Heot of Yeporization: ¢x 4 hu, In
1 ~ W.dcal/p = 1,60 2 10" Jjkg

1313 Heatof Combeuation: Not pertinert
13.14 Heat of Decomposttion: Nt poilincat

- =11 7caljp = —4918 X 100, 4y
13.16 Heo! of Polymerization: Not pertinen:

(Comtinurd nu peget S ond 81




Sieam

A0 LL T fai 413 V7 el T

HL | HYDROCHLORIC ACID

Comwnon Synonymi

Sinks and mixes with water. Imitating vapor b produced.

Watery tiquid Coloriea Sharp. irvitating odor

ple sway

AVOID CONTACT WITH LIOUID AND VAFOR K

Wear chemival) protective suit with sell-contauned e
apparatus

Stop discharge it puaible.

Stas upwind amd se waler spisy Anodd doan™ vapar,

Lalate and remose dischsngnt malenisl

Notify I al heatth snd poliution contiol agenoies.

't

Nat {ammabile.
Flammabie gas may be produced on cuntact with metabs,

Wenr chemp al protectiv e suit with wll-contained breathing
Ippatatun.

Fire

6. FIRE HAZARDS
81 Flash Point: Nut Namnable
6.2 Flammable Limita in Alr:
N tammuahle
Extinguishing Agents:

Nut pertinent

43

G.4 Flre Extinguishing Agents Not ta be Used:

Not pertinent

6.5 Speciat ofComb
Lonicand irriating vapors are
#eneeated when heater!

66 Bohsviorin Fire: Nut pertinemt

67 ignition Yemparature: Nut thanmahle

6.8 Eleclricst Hazerd: Nut peitinent

6.9 Burning Rate: Nut N,

8. WATER POLLUTION
Aguatic Tonlcity:
SX2 ppm9h hr imosquite fishy T 7
heshwater
100 VW ppin S48 R shnmpiLC asselt

waiee

Wotorfowl Toxkchty: Doty not availahie

Blological Oxygon Domand (80D):
Nane

Food Chain Concentration Potential:
Nine

CALL FOR MEDICAL AID

VAPOR
Irvitating 10 eyes, nose and throat.

M inhaled, will cause cuughing or difficuli breathing.
Move 10 [rwh air,

11 breathing has stopped. give artificoal sespimtion,
1f beeathing is difficult, give vy

LIQuUID

Will burn akin and eyes.

Hasm(ul if swalluowed.

EXpPOSUTE N Remae conaminated cluthing sng dunes,

o], Fluth affecicd sieas with plenty of water, .

N hold evelids apen and Dush with plenty of water

17 SWALLOWED and victine v ¢ ONSCIOUS hase sictan adeink warer

or milk, .
DO NOT INDUCE YOMITING.

Dangrrous to aquatic Life in high cuncentrations.
w&tor May be dongrrous if it enters water intakes.

Nutily dinal health and wildlile oltiaby

Poliution Notify uperatuss of nearby wutes miakes

7. CHEMICAL REACTIVITY
7.1 Reusclivity with Water: Mo rcaction
72 R ivily with C

Corrosve to most metaks with

evelution of hydrogen gas, which may

form cxplovive mixtures with air.
7.3 Stability During Trangport: Siible
7.4 Neutrailzing Agonts for Acide and
Ceustico: Flush with water: apply
powdered lunedone, slaked lime,
suda ash. or sadiun bicarbonate.
7.5 Polymerization: Nol pertineni
7G Inhibitor of Polymerixation:
Notperhinent

9. SELECTED MAMUFACTURERS

hamuond Shomrack Corp
Flevtio Chenical Divvion
M0 Unwn Commerce Hidg,
Clevelund, Ohin 44115
Staulfer Chemival Co
Industsial CRemacals Division
299 Park Ase

Nea York N Y. 17
Vulean Mutenah Co,
Cheinicals invision
Wichia, Kan 67203

10. SHIPPING INFORMATION
Qrodes or Purity:

Fourd processing o technical:

IN* He 279% 00 31.0%,

227 Be 8

Reogent, ACS, and USP: 20" Be  )7.1'%
Storope Temperature: Ambicnt
inort Atmosphere: No requiremznt
Venting: Open

1. RESPONSE TO DISCHARGE 2 WBEL
1500 Reaponss hiethods Handbeoh, CO 444 4)

fastr warning  corrosive
Restrict accen
Disperse and flush

11. HAZARD ASSESSMENT CODE

5w

AP

-

Atsmtament MongBoos CG 482}

3. CHEMICAL DESIGNATIONS 4. OBSEAVABLE CHARACTERISTICS
31 Synonyme: Muraii avul 41 Physical Blale (as shipped): |iyuul
3.2 Coost Quord Compalibithy Classification: 4.2 Cotor: Culurless to hight ychhuw
Nen-oridizing mincial acid 43 Odor: Pungent:shaip, pungent,
33 Chemioal Formuta: 1i¢ 11,0 Wrating
3.4 IMCO/Unitod Natlons Numerice!
Designstion: & U/17ky

S. HEALTH HAZARDS

5.1 Personsl Protactive Equipment: Sclf-cuntained breathing equipment. ait-tine mish, or
indusitial canivier -ty pe gas mask: rubber ar rubher.costed glines, apron, voat, overalls,
shoey

8.2 [, no & Inhalstion ol fuemes 1evalts 10 coughing and Lok ing
senvation, and irritalion uf nuse and lungs. Liguid causes burns,

53 Trestment for Exposure: INHALATION: remave person o frevh uir: keep him warm and
quict and get medical attention immedisiely : slart artificial respication il breathing stops
INGLESTION: have pesson drink water or milk: do NOT induce vomiting. 1Y LS

immediately Mush with plenty of water tor ol lcast 15 min, and get medical atiention: cuntinue
flusking for snother 15 min, if physician ducs not arrive promply. SKIN: immedrately flush
skt while removing contaminaied clothing: get medical aiteation prampily: use soap and

~ wiah urca {or 4l least 15 min,
5.4 Toxiclly by inhalation (Threahold Limit Volue): § ppm
5.5 Bhori-Term Inhslation Lirndts: 3 ppm fot S min.

5.6 Toxicity by Ingestion: ()a:s nut availabic

5.7 Lato Toxkcity: None .

5.8 Vopor (Gas) lrritant Characteristics: Vapor is moderately irritating such than persunnet will
not usuully tolerate moderate or high vapor concentrations,

5.0 Liquid or Bolid trritant Charscteristics: Fuitly scverc skin irritant; may cause pain and seeond-

degice burns alter a few minutes’ contact,

5.10 Odor Threshoid: 1-5 ppin

12. HAZARD CLASSIFICATIONS
12.1  Code of Faders! Reguistions:
Corrosive material
12.2  NAS Hezerd Rating lor Buth Water
Transportation:

Category Aating

Ine

Health
Vapor et

figutd o
TPeions L oL
Water Pullution

Humuan o

Aguatie Taxicity ... ... ...

Aesthetic Utfect L. L

Reactivity
(thé Chen
Water |
Sell-Reactisn

12.3 NFPA Hazard Classificstions:

Category Classificstion

Heatth Hazard (Blue) .,
Flammuability (Red)
Reaaniny (Yellow) ...

13.10 Vapor (Gas) Specific Qravity:

13.11 Ratio of Specific Hoots of Vepor (Qes):

[P

13,12 Latont Hest of Yoporizstion:

13.13 Haat of Combustion: N\l (wriinen
13.14 Hesi of Decompeosition: N peruineni
13.15 H

o ta1a

13.18 Heat of Polymerization:

*Physical properties apply to 375 wolution,

PHYSICAL AND CHEMICAL PROPERTIES'
Physicet State 8t 13°C and t atm: ( iqud
Molocular Weight: Not crtinem
Boiling Polnt ot 1 strw:

12VF = 50,8°C » 123 H°K
Freering Point: Nuoi pertinent
Critics! Temperoture: ol perunent
Criticat Pressure: N\t pertinent
8pecific QravRy: 1,14 01 20%C {hyunhr
Liguid Gurface Tonslon: Nut poiiinent
Liquid-Water Intoriocial Teasion:

Nut pertinent

Nut pertinent
Nt pertinent
178 Btu/Ib = 98.6 cal/g = 4.13 x 107 §/kg|

t of Solutlon: -850 Rru/Ib
w 480 cal/g = -20 x 10* J/kg

o perlipent

tComtinwed on pages $ axd 81
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CALCIUM ARSENATE, LEAD ARSENATE AND ARSENIC TRIOXIDE

CALCIUM ARSENATE *

General Infermation

Synonyms: tricalcium o-arsenate; calcium o-arsenate.

White, amorphous powder.

Formula: Ca,(AsO),),.

Mol wi: 398.06. d: 3.620.

Hazard Apalysis

Toxlcuy Highly toxic. A recognized carcinogen, Section
B. An insecticide and herbicide. Acute oral LD,, =
35-100 mg/kg See arsenic compounds.

Countermeasures )

Storage and Handling: Section 7.

Shipping Regulations: Section 11.

Regulated by CG, DOT, IATA.

LEAD ARSENATES *
General Information
Synonymns: lead o-arsenate; lead di-o-arsenate;

arsenate.
White crystals.
Hazard Analysis

Tonicity: Highly toxic. See lead compounds and arsenic

compounds. A recognized carcinogen (Section 8).

Disaster Hazard: Dangerous; on heating, it emits highly

toxic fumes.
Countenmeasures
Storage and Handling: Section 7.
Shipping Regulations: Section 11.
Regulated by CG, DOT, 1ATA.

ARSENIC TRIOXIDE

General Information

Svnonyms: white arsenic.

White, odorless, tasteless, amorphous powder.

Formula: As,O,.

Mol wt: 197 8, mp: 315°C (sublimes), d: (arscnalite)
3.865 at 25°C; (claudednc) 4.15; (amorphous) 4.09..

Hazard Agalysls

Toxicity: A rodenticide. See arsenic compounds.

Disaster Hazard: See arsenic compounds.

Countermeasures

Ventifation Control: Section 2.

Personnel Protection: Section 2.

First Aid: Scction 9.

Storage and Handling: Section 7.

Shipping Regulations: Section I 1.

Regulated by CG, DOT, IATA.

lead
mono-o-arsenate; lead pyro-arscnate; lead m-

ARSENIC commuan * See also specific com-'
pound. I
General Information o
Synonym: arsenicals. . 1
Hazard Annlysis
Toxic Hazard Rating: e
Acute Local: liritant 2; Allergen 2; Ingestion 3. :
Acule Systemic: Ingestion 3; Inhalation ).
Chrunic Local: Irritant 2, Allergen 2. -
Chronic Systemic: Ingestion 3, Inhalation 3. i
Toxicology: Used as msccucndes herbicides, silvicides,”
defoliants, desiccants and rodenticides. Po:somnu
from arsenic compounds may be acute or chronic. '
Acute poisoning usually results from swallowing”
arsenic compounds; chronic poisoning from either”
swallowing or inhalation. Acute allergic reactions
to arsenic compounds used in medical therapy have:
been fairly common. The type and severity of re-
action de pc'uhnh upon the compound of arsepic.

Acule arsenic pun\mung (from ingestion) rhul(s
in marked irritation of the stomach and intestines '
with nausea, vomiting and diarrhea. In severe.
cases the vomitus and stools are bloody and the
paticnt gpoes into collapse and shock with weak,
rapid pulse, cold sweats, coma and death. )

Chronic arsenic poisoning, whether through in- -
gestion or inhalation, may manifest itself in many
different ways. There may be disturbances of the :
digestive system such as loss of appetite, cramps,
nausca, constipation or diarrhea. Liver damag?
may occur, resulting in jaundice. Disturbances of
the blood, kidneys and nervous system are not in-
frequent. Arsenic can cause a variety of skin ab-
normalities including itching, pigmentation and
even cancerous changes. A characteristic of arsenic
poisoning is the great varicty of symptoms that can .
be produced, A recognized carcinogen of the skin,
lungs, liver. An experimental carcinogen of the
mouth, esophagus, larynx, bladder and para nasal
sinus. Section 8.

In treating acute poisoning from ingestion BAL
(dimercaptol) is of questionable effectivencss for
acute and chronic poisoning with trivalent arseni-
cals, such as As trioxide, arsine and arsenites, It is
of no value for pentavalent arsenicals, such as .
cacodylic acid, methanearsonic acid, sodium, cacv-
dylate, MSMA, DSMA, arsanilic acid, arsenic acid, |
and arsenates. Vomiting and gastric lavage are the
prefersed emergency treatments for acute arsenical
poisoning. Modern medical treatment of arsenical @
poisoning uses exchange transfusion and dialysis
(A. E. De Palma, J. Occup. Med.. Vol. 11, 582-587
(1969). Note: Arsenic compounds are common aqu

cont: \mm.lmq .‘]
Dmutcr Hazard: Dangerous; when heated to decompo- pid

sition or for metallic As on contact with acids or
acid fumes or when water solutions of arsenicals
are in contact with active metals such as Fe, Al, Zn,
. it emits highly toxic fumes of As,
Countermeasures
Ventilation Control: Section 2.
Personnel Protection: Section 2.

NI ITTY
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'éf}.EAD COMPOUNDS * 0/

+fiazard Apalysis
oxic Hazard Rating:
fi

Acute é,ocal: 0.

Acute Systemic: Ingesti ; i
K' Chronic Foeal o gestion 3; Inhalation 3.

:c};;?’::;:a?,_\;‘tcmxc. lngestion 3; Inhalation 3: Skin Ab.
Taxicology: Lead poisoning is one of the commoncst of
[ OCCUP}IU_C)HBJ discascs. The presence of lead-bearing
' materials or lead compounds jn an industria) plant

does not necessurily result in exposure au the p.nrt

of the uforlgmnn. The lead must he jn, such form
nnd.so distributed, as to £uin entrance into the bod :
v or tssues of the werkman in measurable qu1n(it(’

otherwise no exposure can be said 1o exist. il is}a;'

suspected carcinogen of the lungs and kidneys
(Section 8).

Mode of entry into body:

1. By inhalation of the dusts, fumes, mists or
vapors, (Common air contaminants).

2. By ingestion of lead compounds trapped in the
upper respiratoty tract or intreduced into the
niouth on food, tobacco, fingers or other objects.

1. Through the skin; this route is of special im-
portance in the case of organic compounds of lead,
as dead tetracthyl In the case of the inorganic
torms of lead, this 1owte v of no practicnl impor-
tance.

Physiological Action and Toxicity: When lead is in-
gested, much of it passes through the body unab-
sorbed, und is eliminated in the feces. The greater
portion of the lead that is absorbed is caught by
the liver and excreted, in pary, in the bile. For this
reason, larger amounts of Jead arc necessary to
cause poisoning if absorption is by this route, and
a longer period of expusure is usually necessary
1o produce symptoms. On the other hand, when
lead is inhaled, absorption takes place easily from
the respiratory tract and symptoms tend to develop
muore quickly. From the point of view ol industrial
poisoning. inhalation of lead is much more impor-
tant than is ingestion.

Lead is a cumulative poison. Increasing amounts
build up in the body und eventuntly a point is
reached where symptoms and disability occur.
Lead produces a brittleness of the red blood cells
so that they hemolyze with but slight trauma; the
hemoglobin is not affected. Due to their increased
frugility, the red cells are destroyed more rapidly
in the body than normally, producing an anemia
which is rarely severe. The loss of circulating red
cells stimulates the production of new young cells
which, on entering the blood stream, are acled upon
by the circulating lead, with resultant coagulation
of their basophilic material. These cells after
suitable staining, are recognized as “stippled cells.”
As regards the effect of lead on the white blood
cells, there is no uniformity of opinion. In addition
to its effect on the red cells of the blood, lead pro-
duces a damaging effect on the organs or tissues
with which it comes in contact. No specific or
characteristic lesion is produced. Autopsies of
deaths attributed to lead poisoning and experi-
mental work on animals, have shewn pathological
lesions of the kidneys, liver, male gonads, nervous
system, blood vessels and other tissucs, None of
these changes, however, have ‘been found con-
sistently. .

In cases of lead poisoning, the amount of lead
found in the blood is frequently in excess of 007
mg per 100 cc of whole blood. The urinary lead ex-
cretion generally exceeds 0.1 mg per liter of urine.

The toxicity of the various lead compounds ap-
pears to depend upon several factors: (1) the solu-
bility of the compound in the body fluids; (2) the
fineness of the particles of the compound; solu-
bility i8 greater, of course, in proportion to the fine-
ness. of the particles; (3) conditions under which
the compound is being used; where a lead com-
pound is used as a powder, contamination of the

atmosphere will be much less where the powder is
kept damp. Of the various lead compounds, the
carbonate, the monoxide. and sulfate are considered
to be more toxic than metallic lead or other lead
compounds. Lead arsenate is very toxic, due to the
presence of the arsenic radical.

Signs and Symptoms: Industrial lead poisoning com-
monly occurs following prolunged exposure to lead
or its compounds. The common clinical types of
lead poisoning may be classified according to their
clinical picture as (a) alimentary; (b) neuromotor;
and (¢) encephalic. Some cases may show a com-
bination oi clinical types. The alimentary type oc-
curs most frequently, and is characterized by ab-
dominal discomfort or pain. Severe cases may pre-
sent actual colic. Other complaints are constipation
and/u1 diarrhea, loss of appetite, metallic taste,
nausea and vomiting, lassitude, insomnia, weakness,
joint and muscle pains, irritability, headache and
dizziness. Pallor, lead line on the gums, pyorrhea,
loss of weight, abidominal tenderness, basophilic
stippling, anemia, slight albuminuria, increased
urinary excretion, and an increase in the lead con-
tent of the whole blood, are signs which may ac-
company the above symptoins.

in the neuromuscular type, the chief complaint
is weakness, frequently of the extensor muscles of
the wrist and huand, unilateial or bilateral, Other
muscle groups which are subject to constant use
may be affected. Gastroenteric symptoms are usu-
ally present, but aic not as scvere as in the ali-
mentary type of poisoning. Joiut and muscle pains
arc likely to be more severe. Headache, dizziness
and insomnia are frequently prominent. True paral-
ysis is uncommon, and usually is the result of pro-
fonged exposure.

Lead encephalopathy is the most severe but the
rarest manifestation of lead poisoning In the indus-
trial worker it follows rapid and heavy lead absorp-
tion. Organic lead compounds, such as tetracthyl
lead, are absorbed rapidly through the skin as well
as through the lungs, and are sclectively absorbed
by the central nervous system. The clinical picture
in these cases is usually an encephalopathy. With in-
organic lead compounds, comparable concentra-
tions in the central nervous system are reached only
when the workplace is heavily contaminated with
vapor, fume and dust. Encephalopathy begins
abruptly, and is charactcrized by signs of cerebral
and meningeal involvement. There is usually stupor,
progressing to coma, with or without convulsion,
and oftecn terminating in death. Excitation, confu-
sion und mania are less common, In milder cases of
short duiation, thete may be symptoms of head-
ache, dizziness, somnolence and insomnia. The
cerebrospinal pressure may be increased. See also
specific compound.

Diagnosis: A diagnosis of lcad poisoning should not be
made on the basis of any single clinical or labora-
tory finding. There must be a history of significant
exposute, signs, and symptoms (as described
above) compatible with the diagnosis, and confirm-
atory laboratory tests. Increase of stippled red blood
cells, mild ancinia, and clevated lead in blood and
urine, i.e, more than 0.07 mg/100 ml blood and
similar values per liter of urine. An increase of
coproporphyrins and certain amino acids in urine
may be present. Diagnostic mobilization of lead
with calcium EDTA may be useful in questionable
cascs.

Treatment of Lead Poisoning: It has been found that),
the chelaling agent, calcium ethylencdiumine-y
tetracetate, and related compounds are highly ef-
ficacious in removing absorbed lead from the tis-
sues of the body. (The therapeutic agents of thisz
group arc also known as versene, versenate, edaths- 3
mil and Ca EDTA)) ;

Ca EDTA is effective only when administered
intravenously. Various dosage schedules have been
proposed. An cffective regime is 3 to 6 grams of 7
Na Ca EDTA in 300 cc to 500 cc of § pcrmnig
glucose by intravenous drip over a period of 3 to
8 hours. Treatment may be given daily for 5 1o 10
days with an interval of one week between coueses. }
Another plan is to give treatment at intervals of 3°1
to 5 days until deleading has been accomplished.

Disaster Hazard: See lead.
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CALCIUM ARSENATE

Common By aonyme
Trickion wxnawe Solid White Odorkrss
Tricadcian ortho srenete
Ticaictn ant §. FIRE HAZARDS 8. WATER POLLUTION
8.1 Filash Point: Nut flunmable 8.1 Aquatic Toxieity:
Snks in water. 6.2 Flammable Limits In Alr: Not flammable .1 ppm/4% he/peichtovic/fresh
. waler
A3  Flre Extinguishing Agents: Noi pertinent | & L ppm /26 R Jcrabagtovic/fneh
AVOID CONTACT WITH SOLID AND BUS T KELP FEOIE AWAY 5.4 Flre Extinguishing Agenis Not to be Uned: waler
Wear 3 di - o, .
Stop dnchinpe § posibie Aot pertinent 8.2 Waterfowi Toxlcty: Datd nut avrilable
Focmnv e discharged tnate 6.5 Special Hazards of Cambuation Products: 83 Blologicsl Oxygan Demand (BOD): None
al heatth and pollution contd ageondivs v arseas lune o he formed i fires
8.4 Food Chain Concentration Polentisl:
66 Behavior In Fire: Posible hivaccumutstion probiom
6.7 Ignition Temperature: i pertient
Neet Mlammahle. icet Hazard: N
TOISUNOUS GASES MAY EE PRODULED IN FIRE. 6.8 Electrical Horard: St rinent
Yo prgghy and sell-contamed bresie 60 Burning Rate: Nt pertient
9. SELECTED MARUFACTURERS
Fire 1. Los Angeles Chemical Ca
4543 Andinc Sireet
Sauth fiate, Calir, %07K0
2. Plaliz and Hauer, lac,
126 14 Nurthern Bivd,
CALL FOR MEDICAL AsD Prushing. N. Y 11)88
DUST
POISONOUS [F INHALED.
1 inhaled will cause coughing or difficult breathing. 7. CHEMICAL REACTIVITY
1l in ey, mld eyelivh cand fhndu with plendy of wate 7.1 RAeaclivity with Water: No scavimn
>< I tevattiing is it ficult, pae was gen, - with €
sOup
POISONOLUS IF SWALLOWED. 7.3 Stability Quring Tranaporl: Niablc
If swallowed will caust asuses and vumiting. 7.4  Neutrsllting Agents for Acids end
————t
. Caustice: Not pecuneni
[ ure Remove ¢
_xpos ::.",i' ';” 7.5 Polymerization: Nt petlinent
7 Inhibitor of Polymerization: ot pertineal
ur wilk and have vic ton awdge Vomitag . ,
1E SHALLOWED and victi is UNCONSCIOUS OR HAVING CONVUDSIONS, 10. SHIPPING INFORMATIOR
du nething except heep victio warm 10.1 Grades or Purlty; 0% containing
. caletum cachanate and calcium had:ovale
{limestone and staked lime)
102 Storsge Temperature: Ampicn!
() 101 inert Almosphere: Nuroqusrcinent
HARMFUL TO AQUATIC LIFE [N VERY LUWUONCENTRATIONS. . 104 Venling:
watﬂl’ May be dangerous if it enters wales intakes. : ng: Upee
Kunfy docu) health and willie ot
Pollution || ~uit: cierators of nsurty watet ntaaes
1. RESPONSI TO DISCHARGE 2 LABEL 11 HAZARD ASSESSMENT CODE 13. PHYSICAL AND CHEMICAL PROPERTIES
1800 Response Lathoss andocot (G 4484} (900 141810 A ssessmant Hangbooh. CO 448 1 131 Physicel Siate at 18-C snd 1 atm: ‘vl
Issuc warning  poison. water 1" 13.2  Molacular Welght: 198
(_u'“"mm‘"l Pmsol 133 Bolling Point st 1 atm: Nut periinent
Restrict access {(decompudes)
Should be removed
Chemicsl and physicat treatment 134 Freezing Polnk: Not pertineat
12. HAZARD CLASSIFICATIONS 13.5 Critical Temperature: Nut pertincnt
p 12.1  Code of Federal Reguistions: 136 Criticel Preesure: Not pertinent
3. CHEMICAL DESIGRATIONS 4. OBSERVABLE CHARACIEKISTICS Parstous st Class 1 137 Bpeclic Gravity: 62 ut J0°C furt
e st L1 Phrsical Blala (8s shippec: St 122 NAS Hazard Rating for Bulk Water 138 Liquld Surfsce Tenston: Not perinent
< B 47 T White : Notli
Tricalensm orthoarsemate Color: Whilc Transportation: Not lied 139 Liquid-Water Interfecial Tension:
4.3 0dar Nunc 12.3 NFPA Hazard Clagalficetions: Not listed Not pertinent
32 Coast Querd Compatibitity Cigesificavon:
Nl Kisted 13 10 Vepor (Ges) Bpecific amvhr
3.3 Chomicel Formula: CuxAUd; - u"':"'s“"‘"l'k
13.11 :
3.4 IMCO/Unitod Nations Numerical o0 of Specic Hests ol Vapor (Gow)
Daoolgnation: 6.1/147% [
13.12 Lstort Hest of Vaporization: Nt pertinent
13.13 Heat of Combustlon: Nut perlinent
13.14 Hest of Decomposlition: Not pertincm
5. HEALTH HAZARDS ) '
13.15 Heo! of Solutlon: Nut pertinent
5.1  Personal Protective Fyuipment: Dusi mush: gopples ur Lace shichi. protective glones 1318 Haal of Pot trotion: Nat peitinent
. ymee : Not peiting
47 y [ g £ Inhalotion causes resprratury intation, Ingedon canses
wnitatwon of mouth .md stunrach, Contact with eyes causes initation,
5.3 Trastment for Exposure: INHALATION: mutetolrevh air, INGESTION, pive victim one
vablespoon(ut of sutt in plass of water: repeat untlyommit is dear: then gave 2 tablespooniuls of
I prom salts or mik of npagnesia and force lurds: call a physician in all caves of suspeeted
pononing. EYES: flush with water far at least 15 min, SKIN: ush with watee; winsh with saap .
and water,
5.4  TYoulcity by inheistion (Threshold Limit Value): Tmp/m'
5.5  Bhort-Torm inhslation Limits: [3ats nul it silable
5.6 Toxicity by Ingestion: Crade 4:oral rat LD, « X0 miy/bg 1€ nairtwed o4 pogen S and 4

5.7 Late Toalcity: Arscn. compounds may cause by
58 Vapor (Gas) irritent Characteristics: Dutu na

wand lang canver.

arailabile

5.9 Liquid or Solid lrritant Charocteristics: [uta nut v anlehic

5,10 Odor Threshold: Dala not asuitable

HOTES
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LEAD ARSENATE

P
R 6. FIRE HAZARDS 8. WATER POLLUTION
end - cid Soiad White Odutless 6.1  Flash Point: Nat Mammable 8.1  Aguatic Toxicity:
Prembou oscxete 6.2 Flammabie Limits in Al 14 ppan /4K he bty egall T, freoh w st
Nat flaminahie 82 Wistertowl Toalclty: Ddutunil svailuniy
Sinky in wster_
B 61 Fhie Extinguishing Agente: Notpisnunt 83 Blologice) Oxypen Demand (BOD):
8.4 Flra Extinguishing Agents Nol to be Usod: Nune
AVOI CONTACT WITH MOLID Keep peuple 1214 Not pertinent 8.4 Food Chain Concentrstion Potential:
Stup sdeclaege of puasible, . 6.5 Bpecial Hazards of Comhustion Products: Dt oot available
Twlte and semuve dis. hotped nuaierish, Polal Hacar
Nutils local heahih and pullaton conrba! apendie Nat pertinent
8.6 Bohavior In Fire: N peruncent
67 Ignition Temperature: Nut flamnihic
6.8 Electrical Hozard: Nul pertinent
Nol Namnuble
6.9 Burning Rote: N Nanimualde
9. SELECTED MANUFACTURERS
b Chempar € hemicsl Ca, Ine
260 Madinn Ase, AT

Fire
New York NOYL [0
N Chesran Chemcal Co
Chtho Disisina
S ensles N1

CALLFORMIOR AL A g T o o o Ko hosund € alit 94804
SOLD : 1. CHEMICAL REACTIVITY VOEMC Caep
SWALLOWED. - . .

POISONOUIS JF SWALLOWEL 7.1 Reactvity with Weter: Nourcailion Nugrara Cheaveal Diason
1 SWALLOWED aint viee si tiin ik w eter I Muddleguirt, N. Y, 14108

on nuilk and bave v v 1 7.2 y with C L

>< 15 SwALLOWL pin UNEGNS 1GUS OK BEAVING ¢ 0 Nos reactinn
VUESICNS, do nothing e oot Yo st s aem
. .3 Steblity During Transport: Siahic

7.4 Heutralizing Agents for Acido and
Caustics: Nt porinent

Exposure .
7.5 Polymerization: N1 periinent

7 6 inhibitor of Potymerization: N pwriinem 10. SHIPPING INTORMATION

101 Grades or Purity: 'H'\

10.?2 Storage Tempersture: Ambicnt

153 inort Atmosphere: No requirement

10.4 Veniing: Open

Water
Nultify Tocal Leal
Pollution |~ weran

1. RESPONSE TO DISCHARGE 2 LABEL 11. HAZARD ASSESSMENT CODE 13. PHYSICAL AHD CHEMICAL PROPERTIES
1St Respones Methoos Hendboos. GO 448.4] (Se® HasEcG Assasatnent HangDoos, GO} 44A.Y, 13.1  Physical State #1 18°C and 1 atm: Nold
Fasue warning  poison, water " 13.2  Molecular Welght: 147,12
PaISON 13.3 Bolling Point al 1 atm: ecumpoanes

cuntaminsnl

Should be removed 134 Froozing Polnt: Nut pertinent

. v hemivatand physical treatment
13.5 Criticst Temperoture: Nt perninem
12. HAZARD CLASSIFICATIONS 12.6 Critice! Prossure: Not pertinent
12.1 Code of Federat Regulations: . .
3. CHEMICAL DESIENATIONS 4. OBSERVABLE CHARACTERISTICS Paisonous iquid or volid, Class B 127 Bpecte Gramly: £70 11 C i
4.1 Physicel Blate (as shippedy: Solid 122 NAS Nezard Rating for Bulk Water 138  Liquig Surtsco Tenslon: Nul pertineni
K 13.9 Liquid-Water Interfaciel Tonslon:

21 Synonyms: Lcud arsenate, acd
Trenaportotion: Not hsted

Nut pertinent

Plumbuus anenale 4.2 Color: Whire
12 Coast Guard Compatibility Classification: 43 Odor: Nonc 12.3 NFPA Harord Clasolfications:
Not apphicible Cotegory Classification | 130 Vapor(Gns) Specific Gravity:
[} . Noul perhinent .
33 Chomicel Formula: PhHAO, Preaslth Hfaracd (Buer ... . 2
~:  IMCO/Unitod Netions Numericsl Vlammabilay (Red) m 13.11 Ratlo of Specific Heats of Vapor (Qas):
) D«ugnn' tion: t.| 71617 Readtivity (Yeliom) L, ... .. [ Nut pertinent
-1 13.12 Lstent Heat of Voporization:
Nat pertinent
13,13 Mest of Combustion: Nl pertinent
13.14 Hest of Decomposition: N i
5. HEALTH HAZARDS 13.15 Hest of Sotution: e
. . . [ : Notperni
41 Personal Protective Baulpment: [lust respitatur, proted i tuthutg b present averdeintal ) " pertinat
inbalation of inpestion af dusl. ' 13.16 Heal of Polymerization: Mt pertinent
we Pollow! Inhalation or mgestion causes dhesaess, headache, poraly s, ,
sedrntabibny, ks of woght, anemes, 3
~

Cramm, comlipatron, collapae, coma. Nubacuic thines ¢
comtipation Blood and utine cuncentrations of lead incicase.

23  Treatment for Exposure: A tpecific medical treatinent s used Lo cxposure ta this cheancal, valt
8 physician inmediately ! Give victim a tablospoan ol sali sn gl of wutin water snd repet
untitvormit is chear. Then give two tablespoons of epsom salt or milh of mugnesad in witer,

and plenty of milk and water. Huve vitin hie down and heep yuiet.,

Toxicity by inhaistion (Throghold Limit Value): (dusip(h 15 mg/m®

54
55 Shon-Term inhalation Limits: Nut pertinent 16 patiancd on ugee Sand A
66 Tonichly by ingesthon: (iradc 4: LIDx below SO mg/hg trabhi, tar) (Mw.)

Late Toukcity: 1.cad poisoning MOTES

8 Vapas (Gas) Irrtianl Charscteristics: Nui pertinent
» 9 Liquid or Bolid trriiamt Charoctoristics: Nunc
3.12 Oder Threshold: Nt periinent

e,
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" Commen Dywen,m
A_—: . Solid crysiak or powder White Odorless 6. FIRE HAZARDS 8. WATER POLLUTION
Arxooes ackd scbydridr
Arstaom sxide 6.1 Flash Point: Nut lammable 81 Aquatic Toricity:
Arwaik serppioxids Sinks and mixes dowly with water. 6.2 Flammebie Limits In Alr: Nut Mammable S 2mgst 78 dass almon hapmiut(*
Wit srmaic . . ( *Type of water not specificd
631 Fire Extinguishing Agents: Nut perlinent : o Toric}
. W atorto Jl PITH labl
64 Fire Extingulshing Agonts Not to be Usod: | 8.2 " orlelty: Bt nut sv.alsble
NTACT WITH SOLiD VN8 DUST KE LI St pertinent 8.3 Bloleglcal 0"9";°"""'¢(9°°’=
PEOPLY AbAY, Data not asuilabie
13- H . e - . 6.5 Speciol of Combustion P
Ha wpwind, Lee Bipw duwn® Toue lumes ol arsenic thonide and aewne 8.4 Food Chein Concentration Patantist: None
sa1 B ad . Coltrel agenvics may ne formed in e sustions,
6.6 Behaviorin Fire: Moy vulitihize and lorm
tonae funies ol atsenig tovide,
Not Nennatle 6.7 Ignition Temperature: N.iperninenl
POISONQUS GASES MAY BE PRODUCED WHEN HEATED, 68 Electricel Hozard: Nut pertinent
6.9 Burning Rate: Nut pertinent 9. SELECTED MAMUFACTURERS
Fl fe t merivan Smeltag and Retimmg Conpuny
120 Bruadway
New Vork, NUY. LR
1 Challagd-Schiesinges Chenical Munnifactinng o
K4 Mincoly Avenue
MCarle Place, NO Y TIMd
CALL FOR MY BB AL ATD e e .
1 Ventron Corp,
DUST 7. CHEMICAL REACTIVITY Al Producty
POISONGUS IF INHALED. . e PO B 189
@ mitatung (o < yos, 2nd thros!. 7.7 Reactivity with Water: Nq reichion ““uly‘.’”.m o1ans
Mt sl e pest i ¥ y with C
>< 1 exen Tl ey ek ot s B s it ploity o) a e N teaction
M hanvathiing po it g s see
; ) 7.3 Stabllity During Transport:
s0LID
7.4 Weutrall Agents for Aclds and
- = | POISONOUS IF SWALLOWED. sutralizing Ageate for Aclds »
EXpOSUfe Irvitating 16 skin and eyes Caustice: Flush with watcr
- - Remen e Cotrgmmated s L 7.5 Polymerizstion: Not pertinemt
1 {! : N g
7 8 inhibitor of Polymaesization: ol pertnent 10. SHIPPING INFORMATIOR
or itk ant Lse sactim indie e 10.1  Grades or Purity: Kcfined: 997
11 SWATLOWLD snel v Crude: 987
VULSHE
. 102 Btorage Temperature: Awbient
10.3  trert Atmosphore: Nu requirement
104 Venting: IProssurc-tacuum
HARMFUL TO AQUAIIC LIFE IN VERY LOW CONCENTRATIONS. :
Water May be dangerous if is enters water intabes I
Nttty bl peahity N .
Pollution | <. el meahy waten o e *
1. RESPONSE TO DISCHARGE 2. LABEL 11. HAZARD ASSESSKENT CODE 13. PHYSICAL AND CHEMICAL PROPERTIES
i50n Reagonte Metody Hanoboos. CO 4a4) ISea Hagard A3sessmeni Handboos. GG 448.1) 13.1  Physicsl State o1 13°C and 1 atm: Solid
Tasue waraing - peuson, water PUISOI -5y 13.2 Molecutar Wolght: 197 »
contaminaat 13.3  Bolling Point at 1 stm:
Hesingl augens KSSOF @ 447%C @ TUF K
Shuuld he temuaed ing Polnt: .
hemical and physical treatment 13.4 lrnl° I-] on‘.. .
12. HAZARD CLASSIFICATIONS Sk = JISTC = SRR
12,1 Code of Federal Regulations: 135 Criticat Tempersture: Nt portinemt
3. CHEMICAL DESIGNATIONS 4. OBSEAVABLE CHARACTERISTICS Ponunous. Cliss B 138 Critioal Prassuro; No nertinent
21 Bynoayms: Arscnous acid: Arscnous 4.1 Physicol Gtato (se shipped): Sulid 122 NAS Nezard Rating for Dulk Water 137 Specific Gravity: 1.7 4t 20°C {sukit)
aud ""h.‘d'."kli f\"‘"""“"'d‘i Arneni 4.2 Color: Whie Transportation: Not linted 138 Uquid Surtace Teaslon: Not pertinem oy
wewuiovde: White ancaic 43 Odor: 1ikegarke: nune 123 NFPA Hozard Classifications: Nt e ‘1“—7’
ke garlu: o .3 : ) .
2 CoastQ Compatibiitty Claseification: 130  Liquid-Water interfacial Tenslon:
. Not perunent
Not aprhicablc
53 Chemicsl Formuda: Asd) 13.10 Vl:or (Gl-i) Specific Qravity:
Not pertinent
34 IMCO/United Nations Numerical
Dasignation: 6 §/1361 13.11 n-rlooln?-cMc Heats of Yapor (Qas):
Nut pertinent
13.12 Latent Heat of Vaporization:
Not perunent
5. HEALTH HAZARDS 13.13 Heot of Combustiom: Nut pertinent
L1 Porsonal P Equk Burcau uf Mines approved respuratorn: protedtive glnes, eye 13.14 Heat of Decomposition: Nut pertinent
protection: Jull prolective coveralls, 13.15 Hesl of Solution: Dty not avaiiahic
£: By v h L 44 Ingestion causes iritatinn ul musuus meuthrane. weakness, 13.16 Mot of Potymerizstion: Nut pertincnt
1o of appetite, gastrointestingl doturhances Qverdine Can v ause atsenc puisaning. hut symproms
arc delayed.
52 Trostnwnt tor Exposure: Gel medical siication after all exposures to this campound Be alert
aren.c poisaming sy MpLloms, SKIN: wash thoroughly with soup and wates; renros e contaminated
uothing and shower with soup gnd water, antations. eavept for suhder cases which .|5\.|N\¢.u n
tay ar 1w 0, should have medical autear INGESTION: vomiting should be induced and a
phssician should be catled at once: duind Teeely of hme water, saeet unbh, @ 1aw epps, tinlluwed
by castor ol of #ny brisk cathare,
54 Toxicity by Inhalstion (Throshoid Limit Value): 0.8 mp/m® s arenic (Comardon pager S ond §1
55 Shon-Term nhatstion Limite: Lista nat availabic ) 9
46 Towlity by ingastion: Giade 4:aral mause LD,y = 45 mg/hg NOTES
57T LoteTomkelty: Ancnic compounds mas be civinogen. !
Vapor {(Ges) Irrhant Chorscteristics: [Duta nol avaitable
H Liquid or Solid Writand Characteriatics: 1)ty not usailabic
3 510 Odor Threrheid: Odorlen
¢
& .
&




CALCIUM FLUORIDE

CALCIUM FLUORIDE

General Information

Cubic, colorless crystals; luminous with heat.
Formula: CaF,.

Mol wt: 78.1, mp: 1360°C, d: 3.1R0,

Hazard Analysis

See fluorides.

Countermeasures

See fluorides.

FLUORIDES *
Hozard Analysis
Toxic Hazard Rating: .
Acute Local: Irritant 3. I
Acute Systemic: Ingestion 3; Inhalation 3. )
Chronic Local: Irritant 1. Cw
Chronic Systemic: Ingestion 3; Inhalation 3. Y
Toxlcolog) Inorganic fluorides are generally hxsbly}
irritunt and toxic. Acute effects resulting from ex- %
posure to fluorine compounds are due 1o hydmgc b
fluoride. Chronic fluorinc poisoning, or “Buorcsis,”
occurs among miners of cryolite, and consists of as
sclerosis of the bones, caused by fixation of theé i
calcium by the fluorine. There may also be some
calcification of the ligaments. The tecth are motl:
tled, and therc i3 osteosclerosis and ostemalacia;
The bony and ligamentous changes are demon*
strable by x-ray. Estimated LD (man) =25g
Loss of wecight, anorexia, enemia, wasting nnd
cachexia, and dental defects are among the com-
mon findings in chronic fluorine polsomns Theﬂ
may be an eosinophilia, and impairment of gromh h
in young workers. Symptoms of intoxication e i
clude gastric, intestinal, circulatory, respirntory a
nervous complaints and skin rashes,
Organic fluorides are generally less toxic lhnn H
other hulogenaled hydrocarbons. I
Common air contaminants. B
Disaster Hazard: Dangerous; when heated to decompo- *
‘sition or on contact with acid or acid fumes, they .
emit highly toxic fumes.
Countermeasures
Ventilation Control: Section 2.
Personnel Protection: Section 2.
Storange and Handling: Section 7.

w»‘i,".'u

A



N » o
\r
{
L
Common fynenym
Plucnper Sobd powder or granubes Grzy Odorbema 6. FIRE HAZARDS 8. WATER POLLUTION
6.1 Flash Polnt: Nuoa Nammable 8.1  Aquetic Torkity:
6.2 flammable Limita in Al 300 ppun /* Jtinca sulgaris/icthal/lreh
Sinks in water. Mot Mammablc water
8.3 Fire Exth ng Agents: Nt ) *Time period nol specified
' © Rgonta: Rol pertinent 8.2 Watorfowd Toxlelty: Data nut avarluble
64  Fire Extinguishing Agents Not 1o be Used:

83 Diokogicsl Oxygen Domand (BOD):
Nut pertinenl

8.4 Food Chain Concontration Potential:
Not pertinemt .

Net pertmeat
6.5 Speclal Hazsrds of Combustion Preducts:
Nal periinem
66 DBohaviorin Flre: Nat purtinent
6.7 lIgnition Temporstura: Not luminahic
68 Electiical Hazard: Noil perlinemt

6.9 Burning Rate: Nat (lummable .
9. SELECTED MANUFACTURLRS

Fire 1. Allied Chemical Corp
Specialty Chemicals Div
Marcus Hoob, Pa, 1%
2. Combustion Eaginecring Inc,
C-FE Minerabs Div,
443 South Ciulph Rd.

Not lsinmable,

CALLFOR MEDICAL AID - . A -
King of Prussia, Pa. 19444, N
7. CHEMICAL REACTIVITY 5 Orsth-Mahoning Co ‘
Not itritating tu ekin or eyes 7.1 Resctivity with Water: Norcalion Tuhva, (B lahoma 74119 R
1 S‘.‘;,A:}lul’t).km and vichm e CONSUIEUES have victim donk water 7.2 Resctivity with Common Materiats: R
Noteation
7.3 Stabliity During Transport: Sichle
: 7.4 Neutrslizing Agents for Acids snd
Exposute Caustics: Not pertinent
) 7.5 Polymorizstlon: Not pertincnt
7.8 Inhibitor of Potymortation 10. SHIPPING IKFORMATION
Nut pertinent
10.1  Gredes or Purlly: Acid prade. 97.47%:;
Ceramic grade: 91.5%: Fine powder idry
or damp cake); Gravel fluorspar: Pelter
1012
Dangerous to aquatic life in higgh concentrations. 103 ? Dutanotn
Water May be dangerous if it enerrs water inahes. 10.4 Yenting: Datu not avaslable
Senity doeal heatth g etk RIS )
Pollution J i e i o
1. RESPOMSE YO DISCHARGE 2. LXBELS 11. HAZARD ASSESSMEMT CODE 13. PHYSICAL ARD CHEMICAL PROPERTIES
1804 Renponse Mumods 1Hanosuoe. C0 448-4) (Sew Hasara Arsessment Henatooe. CG 648.31 13,1 Physicsl State st 15°C end 1 st Sulid
Dupesse and lush Mo hazard Labicl requined by 1] 13.2 Blotocuter Welght: 75 (n
Code ol Eederal Regulistions 113 o ﬂn_' Aot pertinct

134 Preszing Polnk Nut perunent
13.8  Crittcel Tenvpersture: Nof pertinent

12. HAZARO CLASSIFICATIONS 138 Criticed Pressure: Mot portinent
12.1  Code of Pederal Regrictions: P
3. CHEMICAL DESIGNATIONS 4, OBSERVABLE CHARACTERISTICS Not livted 137 Spoctfic Grivty: 315 a1 2°C (rolid)
31 Synonyms: 4.1 Phyaicel Stote (ae shipped): Nolid 122 NAS Harord Roting bor Butk Woter 13.0  Liquid Surtace Tenelom: Nt pertinent
Floowpar 42 Calor: Lty Traneportetion: Not listed 139 Liquid-Woler intertaciel Tenolon:
Fluvrpar 43 Odor: (durless 123 NFPA Hazaed C Not tisted Not pertinent
. g orles N tsosifcations: i |
. 32 Coact Guard Computibility Classification: 13.10 Vepor (Qs3) Specific Grevay: J
- Nut apphicabic Nu periinent
3.3 Chamicsl Pormnude: (ol 13.11 Rstio of BpeciRc Hests of Vepor (Gas):
3.4 IMCO/United Nstlons Numerica! Not pertinenl
Devignetion: Not iisted 13.12 Lstent Hemt of Vaporization:
Not pertinent
13.13 Hoet of Combustion: Not pertinent
S, HEALTH HAZARDS 13.14 Hesi of Decomnpoution: Nt pertinent
51 Por . toe E For dust onls 13.15 Hestof Sotution: Nl pertinent
52 Fotinwing Little avule toaiany 13.18 Moot of Polymerization: Not purtinent

5.3 Trestment for Exposure. |lsally noticaiment nealod

5.4 Toxaity by Inhslation (Throshold Limit Value): Nt periinent

5.0 6hort-Torm inhalation Limite: Nt pcrtinent

58 Toxicity by Ingeation: Girade 2:1.Dp .5 10 S p/hu

5.7 Lste Tomiclty: D.ats not s ailuble

5.8 Vapor {Gas) rritant Charscteriatics: Nui perlinent

59 Liquid or Goid hritant Chavectortetics: No anprectatile huazard, Practicaliy hatmibess tor the b,
5.10 Odor Thresholet Nut prrtinent

1€ mtinued ou pages 1 and Ay
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CALCIUM HYDROXIDE

g
%.} CALCIiUM HYDROXIDE f
LW o :
General Information -
Synonyms: hydrate lime: slaked lime, g
Rhombic, trigonal, colorless crystals,
Formula: Ca(Ol11),, .
Mol wt: 74.10, mp: ~H,0 at $80°C, bp: decomposes, '
d: 2,343, H
Hazard Analysis ' E
Toxicity: A general purpose food additive, also a sub- B

stance migrating to food from packaging materials
(Section 10). See calcium compounds.
Toxicology: Calcium hydioxide has a caustic reaction i
and therefore is irritating to the skin and respira-
tory system. In the form of dust it is considered to
be an important industrial hazard. It can cause
dermatitis, irritation of the cyes and mucous mem-
branes (Section 9). It is a common air contaminant,
Countermeitsures
Treutment and Antidotes: lrrigate any areas which have
come in contact with this material, If the eyes are
involved, they should be washed at once with
copiots nmouats of wanm water. If the skin is in-
volved, a shower is recommended. See also calcium
compounds. )
Ventilation Control: Section 2. P
Personal Hygiene: Section 2.
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CAH " CALCIUM. HYDROXIDE

o 6. FIRE HAZARDS ' 8. WATER POLLUTION
Cavmmon Synemyme d
iy Solid granubes White Odarten 6.1  Flash Polnt: Nut flanvmahle 8.1  Aquatic Toxicity:
8.2 Flammable Limils In Air: 92 ppm /T he /iraut Ztonag fliesh water
Not hanmahle 240 ppm /24 he /muquito (sh ) L flresh
S L fer,
Sinks in water 8.3 Fire Extinguishing Agents: Not pertinemt water
terfowt d 4 avail
64 Fie Extingulshing Agents Nottobo Used: | 02 ¥° Tomlelty: Dati ot avarlshie
s cid cuntart with sulid sid dast Keep people 3w No pertinent 8.3 Blologicel Oxygon Demand (BOD):
Wear goggles. sl vonta Ixcathing appacatus, aind rubing cverchiilung 6.5 Special Hazords of Combustion Products: None
lwln’rmn::l;d:::-::lfn‘;i‘\l. hareed 1naten il Nol perimem 8.4 Food Chain Concontration Potential:
Netdls docal heshth and pueHutien cenil apenoes 86 Behaviorin Fire: vt pesnment Kone
? ignltion Tempersture: N Hummable
68 Elacirical Hazerd: Nou pertineni
Not fammabie. 6.8 Burning Rate: N..i Hanemalibe
. 9. SELECTED MANUFACTURERS

I A Groved ement Cn
Fire [[LLTN fun Center
Kunas City, Mo, tnli085
3 bopethard Minciah & C hemwai Corp
Minerahs and Chenneals Diviseon
Menlo Park, N J 0%s1]

3 Umted States Gypaom Co,

CALL POR MEDICAL AR, '
7. CHEMICAL REACTIVITY Chemicals Division

DUST
Irritating to nese and throst if inhaled. 7.1 Rescilvity with Water: Nu eaction Chicawa, NI blesi
Maose b teshoan
) : 7.2 Reactivity with Common Materiale:
SOuD No et
Nurea dion

Will birn shin and eves.
Harmful if swallowed. 7.3 Stabiiity During Transport: Stahic
Heamne s e clothing awl <t

7.4 Neutisliring Agenie for Acida ond

1laeh afie with plenty ot wates
AN EYES nolibeselidy apren and thish witt plents at water Caustics: Nut pettinent
EXPOSUI@ B 1 sw AL1ON 1 amil sivtim i ¢ ONSCTONS, Lt drink water s e
rt———— anlh. 7.5 Polymerization: Nul purtiment ———
3 L LN NG
BOROT 1D VOMITING. 7.6 inhibMor of Potymerization: 10 SHIPPING INFORMATION

Nt perhinent
10.1  Gradoc or Purity: Apriculivi) 63718,
indusirisls 10-738: chemcal 712718

102 Slorege Tomporsture: |

10.3  Inert Atmosphere: 11u1an

10.4  Venting: Lratu not usuilable

M reailable

artahte

HARMFUL TO AQUATIC LJFE IN VERY LOW CONUCENTRATIONS,

Water May be dangerous if it enters water intakes
Nonty thoand wibibite afin by

Pollution § nois s Y water b

hie

1. RESPONSE TO DISCHARGE 2. LABELS 11. HAZARD ASSESSMENT CODE 1. PHYSIICAL AND CHEMICAL PROPERTIES
100 ReaDon 34 MetROWS HandDaa, CG 448 41 tfiee Paznen & nabok, €O 448.3) 131 Physice! Stete &1 15°C and 1 8tm: Sand
No s Label requited by ] ’ 132 Moleculsr Weight: 14 ir

Disperse and flush
13.3  Boliing Polnt 811 8tm: Nut pertinent
13.4  FPrearing Polmt: N.u pertinent

13.5 Critice! YTompersture: i juwriinent

Conte of Federst Regulations

12. HAZARD CLASSIFICATIONS 136 Critical Prossure: ot perninent
12.1 Code of Fedors! Reguistions: N N .
3. CHEMICAL DESIGNATIONS 4. UBSERVABLE CHARACTERISTICS Not Inted 13.7 Bpechlic Aravity: 2 2440 20°C otid)
13.8 Liquid Burfsce Tenslon: ot peniinent

12.2 NAS Hezard Reting for Bulk Wotor

4.1  Physicel State (o8 shipped): Nolid
Transportation: Nat huted

-1 Synonyma: Nabed e
v 13.9  Liquid-Water Intorfacia! Tencion:

32 Coast Guard Compolibility Classification: 4.2 Color: White Not pertinent
Mot apphicable 43 Odor: Nune 12.3  NFPA Hezard Classificalions: ‘
. b - * 13.10 Vepor (Gas) Specific Gravity:
3% Chemical Formula: Caldty Not histed Nt ;Er-nin):nl i %

13.11 Ratio of Bpecific Heats of Vapor (Gs:
Nt pertinent

13.12 Lsteni Hest of Vaporization: Nut pertinem
13.13 et of Combustion: N\ purtinent
B - 13.14 Hsst of Dacomposition: Not periinem

’ 13 15 Heat of Solutlon: Nt pertinent

L4 IMCO Unitod Nations Nunioricst
Doslgnetion: Mot inted

S. HEALTH HAZARDS
4t Pursonal Proteutive Bquipment: Dut-prval pupples and sk 13.16 Host of Polymertzation: Nut pertinent
nl Dt antates exes, aone, amnd thiraag

n2 By J
43 Yroatment for Exposure: INGLNTIONT huve victing demh mubh and wakcr Do NOD induce somitimy |
IVES fluch wahapentte v
turthe: trestarent without delay SKENT wash off the b

w4 Toxkcity by inhalation (Threshold Limit Vatue): Nou petineat
44 Short-Term inhalation Limite: Nui pertinent

96 Toxicly by Ingestion: Giade 1) Dy s tadSp/hparan -
. 7 Late Yomicity: Nuac

AR ¥apor (Goe) Irrileni Chorecteristics: Nui pertient
5.0 Lhquid or Solid Irrttent Choracteristica: Nunc

L 4 Odos Threshold: Nt pertinent

sarult an apthatinotoest b

1ol wator b at least [ pun
nd conae o physacian )

iCatmurd on pages ) und b1

NOTES
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CALCIUM SULFATE

N "CALCIUM SULFATE
General Information

J (Pure anhydrous): White powder or crystals; odorless.
Formula; CaSO,.
Mol wt: 136, d: "964 mp: 1450°C.

Hazard Analysis
Toxic Hazard Rating: U. A notrient and/or dlelary

supplement food additive (Section 10).
Disaster Hazard: Dangerous. See sulfates.

SULFATES

Hazard Analysis

Toxicity: Variable. In general the toxic qualities of sub-
stances containing the sulfate radical is that of the
material (cetion) with which the sulfate (anion) is
combinced. See specific compound.

Disaster Hazard: Dangerous. When heated to decompo-
sition, they emit highly toxic fumes of SO,.

‘EALCIUM COMPOUNDS
1l Harard Analysis
Toxic Hazard Rating:
Acute Local: Irritant 1; Ingestion 1; Inhalation 1.

/ Acute Systemic: U.

Chronic Local: Irritant 1.
Chronic Systemic: U,

Toxicology: The fumes evolved by burning calcium in
air are composed of calcium oxide (quick lime).
This material is irritating 10 the skin, eyes and
mucous memhranes. Maay calcium compounds are
used medicinally. Generally speaking, calcium com-
pounds should be considered toxic only when they
contain a toxic component (such as arsenfc, etc.)
or as calcium oxide or hydroxide. Calcium com-
pounds are common &ir contaminants.

Countermeasures

Treatment and Antidotes: Any calcium residue loft on
the body or clothing should be brushed off imme-
diately.



; CHLOROBENZENE (MEANT TO APPLY TO FAMILY)

' CHLOROBENZENE *
General Information
Synonyms: phenyl chloride; monochlorobenzene; chloro-
benzol,
Clear, colorless liquid.
Formula: C,H,CL

Mol wt: 112.56, bp: 131.7°C, lel = 1.3%, uel=7.1%
at 150°C, mp: —45°C, flash p.: 85°F (C.C), d&: i
1.113 at 15.5°/15.5°C, autoign. temp.: 1180° F,

vap. press.: 10 mm a1 22.2°C, vap. d.: 1.88.
Hazard Analysis

Toxic. Hazard Rating: .
Acute Local: Irritant 1; Ingestion 1; Inhalation 1. :
Acute Systemic: Ingestion 2; Inhalation 2; Skin Ab- . 3
sorption 1. . E
' Chronic Local: 0. o 2
Chronic Systemic: Ingestion 2; Inhalation 2; Skin Ab- 1
sorption 2. ]

Toxicology: Monochlorobenzol is a faitly strong nar-

cotic and possesses only slight irritant qualities. For
cals, concentrations of 1,200 ppm are quite nar-
colic, and concentrations of 3,700 ppm are fatal
after several hours. The dichlorobenzols are
strongly narcotic, 1,000 ppm causing narcosis ia .
guinea pigs followed by death after 20 hours exp-
posure. Knowledge of the cffects on man of re-
peated exposure to subnarcotic concentrations is
meager, In general, it appears that the chloroben-
zols are not as toxic as benzol. Some of the symp-
toms described (methemoglobinemia) suggest that
other substances, such as nitrobenzol, may have
been partially responsible for the few cases of in-
dustrial illness reported. It is possible that pro-
longed cxposure to chlorobenzol may cause kidney
and liver damage.

Somnolence, loss of consciousness, twitchings of
the extremities, cyanosis, deep, rapid respirations
and a small, irregular pulse are the chief symptoms
occurring in acute exposures. The urine may be
burgundy red, and the red blood cells show de-
generative and regencrative chianges.

Fire Hazard: Dangerous, when exposed to heat or flame.
Spontancous Heating: No.
Explosion Hazard: Moderate, when exposed to heat or
flame.
Disaster Hazard: Dangerous: see chlorine compounds; -
can react vigorously with oxidizing materials.
Countermeasures .
Ventilation Control: Section 2. )
To Fight Fire: Foam, carbon dioxide, dry chemical or
carbon tetrachloride (Section 7).
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c M 6. FIRE HAZARDS 8. WATER POLLUTION
u-m-;ﬂnb-n- Watery Hiquid | Colorlrn Swrel, almond ndor 6.1 Flesh Point: K371 ( €. 71°1 O.C. 2.1 Aqustic Toricity:
Benrree chiacide 6.2 Flammable Limite in Alr: S0 apm/96 hefblueatl s flresh water
s in water. F0 bie vapor ia produced, [T A 8.2 Waterdow! Touicity: Dutanit rvailubie
€.3 Fire Extinguishing Agents: 8.3 Blologicel Oxygen Domend (BOD):
Carhen dinvade, dis chemaeal, foam or 0.3th/Ih, 5 davs
Avoid .-.-.:um ' y‘uh lm:-:l andd sapor. Reep people away. vterpray 84  Food Chain Concontration Potentisl:
i‘_:';fr"‘*‘gfl:_':;‘l“’ : 64 Fire Extinguishing Agenis Not 1o be Used: Data oot available
St und aim) use waler suimy bk down’ v Mool o lingn
Iaotate a1t reamane de byl b,
Notify hical haatth and pellution souird spencies 65 Speclot Hazards of Combustion Products:
Barne moopen lame can Joro tong
mhanrene and ivedomgen chlorade gaves
FLAMMAKLE R 66 Behaviorin Flre: lic.ns vapar caniracl
Flahback _"""i *apuc trail inay oceur. o cuisader able alance to o souroe of
Vapor may esplode if ighited in an enclosed aes 9. SELECTED MAMUFACIURERS
tettun and ih back, :
Wear gogghes and weltaratained hreathing spparsine 6.7 ignitlon Temperature: 116" L Daw Chemieal Co
Fire Exungunh with dry chemical, foam, o1 carbon dnnate Midland, Mich k630
68 Eloctricel Hozard: it nut avaiiahle LM ¢
4. onsanty Co.
6.9 Durning Rate: (rat.) 4.6 mumjmin. Muncanta Industonat € hemicab O,
ME) Narth Lindbergh Blod
St L ouis, Mo, 63100
CALL FOR MEDITAL AlD, Y. Manuo.e Chemical Corp,
VAPOR 7. CHLMICAL REACTIVI S irgi
AR o wifl couse co R EACTIVITY S00 South Viegit /h‘r
Not Irritating o ey ¢, nost and throat. 7.1 Resctivity with Water: Nu reauiion Lo Angetes, Culif, #0005
M o froah 7.2 Roectlvi H :
11 breathing bon vty give arlificral Fgaratien _on\: v ty.'_ th Common Moterisls:
If bresthing is dithicutt, pre orygen, v feaction
LQuID 1.3 Btebility Durlng Yraneport: Stihle
Irvilaling o Bun and eyee. 1.4 Neutraliring Agento for Acids and
- Haemdul if swallowed. ) o~
Exposure g o i Clothing 10d shoes. Caustice: Nt periinent
Flush sficcied aress with phenty of waier. 7.5 Polymerizatlen: iuiperninemt
W AN EYES. hold e elids oquen and b with pheats ol water.
IF SWALLOWED and victim 1s CONSCIOUS, huve victn, driss water 7.6 Inhibitor of Polymerization: 10. SHIPPIRG INFORMATION
ur ik, : . Nt pornnen "
10.1  Grades or Purlty: '7) 3% technical
10.2 Storage Temporoture: Ambhicnt
10.3 Inevt Almoephers: Mo requirement
10.4 Venting: Presure-vacuum
HARMFUL YO AQUATIC LIFE IN VERY LOW CONCLNTRATIONS, .
Water Ray be dangeroh U It enters water intakes
Notsts hal healil i
Poliution f roiity opetaton
1. RESPONSE TQ DISCHARGE
1500 Poepunse Mehoos Handbuos LG 4484
Sttt be remon ed 11. HAZARD ASSESSMENT COOE 13. PHYSICAL ARD CHEMICAL PROPERTIES
Chenncal and physical treatment (Sea inlerd Avaesermeau Hangboos (LG 44R.%) 13.1 Physical Stato st 13°C and 1 ot Liyuid
AN 13.2  Slolecutor Weight: 112.56
13.3 Boiling Point ot 1 stm:
T0°F @ 1J2°C = 43T
134 Froozng Peint:
3. CHEMICAL DESIGRATIOHS 4. OBSERVABLE CHARACTERISTICS 12. HAZARD CLASSIFICATIONS SMETF = —d56YC = 267K
51 Synonynm: 4.1 Physicol State (se shipped): Liguid 121 Code of Federe! Regulstions: ARE] Crmc-'_'-mwnhn-r
:crnlz':ne chlorude 42 Color: ¢ wintles Flammatc Liquid O7X*F = 359°C = 632°K
. 122 WA Hazard Rting for Duik Water 138 Criticel Prossure:
Manochionshens eue 43 OdT:. Mibd ariune otor; sweel, shinond Tearomortation: 9 31 prea = 44 i = 452 MAv /it
- . LU TR TR YT
Phieny | chionide .Category Rating 12.7  Specific ravity: 1.1t at 20°C (liquil)
2.2 Coast Quard Competibbity Classification: i 3 13.8 Liquid Gurface T 3
ire : . onsion:
s Cremical H""’“?:’ hrrocerban Vst 33 dynesjem = 0.033 Nym a1 23C
% hemical Formmaa: C, 1,01 ;
. . Vaput binnant ., . 0 11.0 tiquid-Water interfocia! Tension:
4 IMCO/United :lmlbm Numorical 1 iguid ar Setud Irrstant t 3741 dyncs/em = 003741 N/m at X*C
I Doeignation: 1.3/1134 Poivomy Lol 2 13.10 Vopor (Ges) Specific Gravity:
p Water Paflutinn Nuot pertinent
[ 5. HEALTH HAZARDS
i ) Human lavieny oo ) 13.11 Aatio of Bpecific Hesats of Vapor (Gas):
1ot Pe 1 Protectiv Qi ganic s apor-acid gas respu ot where appropeiate: neoprene ot Aquatic Tovwity L. 3 Lard
¥ Ly los e, chemicat sately spectacles, plus fage shichd wheee apnroprte; rubber fooiwe Aestheic Mffect L. L 2 '
| apton o impervious clathing Jus sptash protection: husd hat Reaumity 1312 L'::;‘L"'T;"';’;"'I"M'T':;O o n
{ ! g > 3 - - 1140 x 10
fone sy 9 Tt in. cves and wircoas membranes. Repeated expisaie (hher € hemticals ... 1 o/ <lw e
H ciabinmay cause dérmatiins due o i Chiemw anh, TR ST IR TN Woaer ... .. .. e 0 13.13 Host of Combuction: (et.) 12,000 Bru/ib
H Ul 10 damape o Rangs, B e, a0 Radines s AGULE S apur CAIMSUEES G VaUse S NPl §aREing Scit-Reation . . . .. 0 = 6700 calfy = 280 x 10* )iy
ii 1-0m Couphing 10 1eansient ancsthests dod central nesan s «ustem depiession 12.3 NFPA Hoterd Cloasificstions: 13.14 Hest of Docomposition: Nu periment
vt Troatment for Exposure: Lict mcdicad attentivn ot all ¢y e evpuirnures amd any serious inetecrpinures Cot y b 13.15 Heot of Bolutlon: Nt peitinem
! . : 9o
! the sy mprunis, INHAG AII(.).\ remune I 'h'a'.’i..m,admuuxlr‘n wripen as needed Mewlih Marnrd (Bl0e) . .. ) 13 14 Hewt of Polymorization: Non pariinent
N STIUN. diute by dunkaing wates, f vomiling aecuss, admanter smie waler, Aditoniste
] waline e, LY 1S flush thoraughiy with water, SKIN femose contamuiaied chathing, L“"_"‘_"_"'""% (Redy .. ;
i » ash capused #rea with woup and water, cavtivily (Yellow)
¥ x4 Toxicily by inhalation (Threshold Limi Value): 7> ppin
? (Cunrinurd ou pogrs S enlh )
1 0> Shon-Term inhelation Limits: 1)uts amn aswmlahle
b
; 5t Toaicity by ingestion: Grade 2: L{¥ 0.8 10 8 g/&g {rat, rahbity NOTES
‘ 40 Lete Toxicity: Data pot usailabe
L i3 Vepor(@as) irritent Chorsctertatics: Vupnrs arc awmireiscting o ihe eves and throt.
i~y Liquld or Golid triitant Characteriatice: Minimum haszard 1t vttt on clathing and allowed o
d femain, may Cane smarimg snd reddening ullihe skan,
;‘ » 10 Odor Theoshald: 0.21 ppm
H
.
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SODIUM HYDROXIDE

SODIUM HYDROXIDE *

General Information

Synonyms: caustic soda; sodium hydrate; lye; white
caustic.

White, deliquescent pieces, lumps or sticks.

i Formula: NaOH.
t¢ Mol wt: 40.01, mp: 318.4°C, bp: 1390°C, d: 2.120 at

;}

b
£}

20°/4°C, vap. press.: | mm at 739°C.
Hazard Analysis
Toxic Hazard Rating:
Acute Local: Irritant 3; Ingestion 3; Inhalation 2.

PR

Acute Systemic: U,
Chronic Local: Irritant 2.
Chronic Syslemic: U,

Toxicology: This material, both solid and in solution,
has o markedly corrosive action upon all body
tissve, The symptoms of irritation from this mate-
rial are frequently evident immedistely. lts cor-
rosive action on tissue causes burns and [requently
deep ulceration, with ultimate scarring. Prolonged
contact with dilute solutions has a destructive
effect upon tissve. Mists, vapors, and dusts of this
compound cause small burns, and contact with
the eyes, cither in the solid or solution form, rapidly
causes severe damage to the delicate tissue. Inges-
tion cither in the solid or solution form causes very
scrious damage to the mucous membranes or other
tissucs with which contact is made. It can cause
perforation and scarring. Inhalation of the dust or
concentrated mist can cause damage to the upper
respiratory tract and to lung tissue, depending upon
the severity of the exposure. Thus, cffects of in-
halation may vary from mild irritation of the mu-
cous membranes 10 a severe pneumonitis. It can
cause an irritant dermatitis (Section 9). It is a gen-
eral purpose food additive; it migrates to food
from packaging matcrials (Section 10).

Disaster Hazard: Dangerous; will react with water or
steam to produce heat and will attack living tissue.

Countermeasures

Ventilation Control: Section 2.

Treatment and Antidotes: Speed in removing this caus-
tic from contact with the skin of one who has come
in contact with it is important to avoid injury, Re-
move all contaminnted clothing at once and if pos-
sible give patient a shower under deluge type of
shower using plenty of water. If the cyes are in-
volved, they should be irrigated at once with plenty
of warm water for 1S minutes. Persons so injured
should be referred to a physician.

Personnel Protection: Section 2.

Storage and Handling: Section 7.

Shipping Regulations: Section 11.

Regulated by CG, DOT, IATA.
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SODIUM HYDROXIDE

Commen Svronyms

Camsii: mody
Lye

Suled fahes or pelices

Suiks and mixes with water,

Wihne {aloriess

e e

Bieliy ghoaest

& tmateny)
hatesn s vatiol agengnes,

Nortity heeal twealth amd -

\

Not fiamnmuable.
May cause fire on vontact with combuibles.
Flainmabic g may be peoduced un contact with metaby

Wear 2t da by vl

Fire

CALL PO MEDICAL D

DUST
Irritsting (0 eyes, nose and throat.

Plenty of v

soLID
Wilt burp shin and eyes,
Harmlu if swallowed.

Exposure | roye

pen ol 4T 5wl ety al v

IE AN LY TS e
A SWALLOMED angd s is CONNCIOE S D v aliind s

o nnli
EXENGHSDET S OMEES,

6. FIRE HAJARDS

8. WATER POLLUTION

Dangrrow to aquatic Lic in high convents 2tiens.
My be dangrrows if if enlers water intakes.

Water
Pollution

3. RESPONSE 10 DISCHARGE
(See Futaponse Methods Hanabook, CG ¢4u.41
Baue warmimg  cwninnge
Realrnt avgess
Dinperse and Hush

5.3
3.4

3. CHEMICAL DESIGNATIONS

Bynonyms: C.austin wnds

Cooasl Guard Compatibility Ciassification:
Nutapplicable

Chomicel Formula: N.OH

IMCO/United Nations Numerical

Doolgnation: » U/ix21

4.1 Physicsl Sta
4.2 Color: Whae
-4.3 Odor: (nhah,

4. OBSERVABLE CHARACTERISTICS
ao shipped): Sulni

S. HEALTH HAZARDS

Personal Protoctive Equipment: (hemical sufety popples, bace shichl: liltes an dust -ty e

v,

respiralur eghber hoots, tunbe:

ymp 9 Exp
dust muy Cdure damage Lo uppar respiraton teact uand lung it
STELALOn e prcunion)
tonmarion or pecloration mas occur, BEYECONTACTH prodaces severy damuape

Trestment lor Bxposure: INHAT ATION: cemove trom e posiine, suppea L cespianod
physiian. INGESTHON give water ar mitt taliowed by dilute v

Strong conrasise achion on contavted Hssues INFEALATROIN:
11, producing fram anld aose

INGESTION severe dantage te apucuaus iembianes: sovere sean

vl

par or 1ot juie. do AU

inguce voiniting, SKEND wash numedigiely with Lirge quantses of water undet cmerganes
salvty shuwer while temaning clothing: continue washing unubincdical bop aies: call

phyvicwn EYES anpate immedoately with copreus atniuitis o waler tor al feast 18 mn ;

call phanician,
Toxicity by tnhalation { Threshold Limit Yelue): Nul peiument
Short-Tarm Inhalstion Limits: Mot portinemnt
Toxicity by Ingeation: (10% solution) orat rahbit .DLg = 300 mg/hg
Lata Toxiciy: Nonc
Vapor {Gas) irritent Characteristics: Nunasalatihe

Liquid or Bolid Irritant Charocteristics: hovore shinaritans, Causes second und thind sepiee

buzas on shorl contat and 1s very injuiious (o rhe cpes.

10 QOder Threshold: Nui perinent

81  Flash Paint: Moo nabiy 8.1 Aquatic Toxicity:
6.2 Flammabte Limita In Air: ot annnahic 128 prony st heemosquito fish /T n s tresh
. . waler
63  Fhe Extinguishing Agents: Nai pernnent I¥Gapray 2X R oy stersTethal sl water
G4 Fire Extinguishing Agents Not to be Used: 8.2 Waterfowl Toxicity: (1.4 nut . ailahle
ot prertinent
.3 Biological O Demand (BOD):
&5 Special Hezards of Combustion Products: 8 :?:n veen ndt )
Nt xmem N
8.4 Food Chain Conceniration Potential:
6.6 ©Gehaviorin Fire: .1 peitinent Nang
. Nane
6.7 Ignition Yemperature: Nl lLinunubic
68 Etociricet Hezard: Nut purtinent
69  Burning Rete: . anpnable
9. SELECTED MANUFACTURERS
1 Ehamond Shamrogh Corp
Flectio € hemueabs Divivon
Precr 1aek, Tov 2980
2 flaa Chemead Ca
Mudlam!, Nich dvaig
I I ¥ i R DT TN TATIN P ‘
fmdustoal € henead Dinoson
1. CHEMICAL REACTIVITY Tartwrron, O 44 201
7.1 Rasactlvily with Wator: D)ivwilves with
Fibctatan ol o b et oy stean amd
wlatte:
72 y witn € Moterial
When wet, attacs s metals suchoas
wl /e Lo prondine e
1 pas
7.3 Stability During Transport: Shihlc
7 4 Neutralizing Agents for Aclds and 10. SHIPPING INFORMATION
Coustice: Ll wrthiwaier v wiih 101 Grades of Purlly: lochnial ilds,
e el el USP pelias
75 Polymerization: N.u purninent 10.2 Storago Tomperature: \mbient
7.6 Inhibitosr of Polymerization: Nuit joitiacm 103 Inert Atmosphere: o ccyuirement
104 Venting: Upen ’
11. HAZARD ASSESSMENT CODE 13. PHYSICAL AND CHEMICAL PROPERTIES
% @ iaaard Aps 1aeienl eambons Cli 448 N 13.1  Physical 81ate 8t 15°C and 1 stm: N.iul
LN 132 Molecular Weight: dinim
133 ®Bolling Point st T stm: Vers high
13.4  Freezing Poinl:
MY m RO -
12. HAZARD CLASSIFICATIONS 13.5  Critica! Tempersiure: ™. perhinent
12.1 Codo ot Federol Reguiations: 13.6 Criticat Pressure: Nui pertinent
Cotrnive Matenid 13.7  Specific Gravity: >.11.1 20° (aald)
122 NAS Hazard Rating for Butk Water 13.8  Liquid Surface Tensdon: . pertinen
T rtation: i lintel
rensportation: St e 13.9 Liguid-water Intortacis! Tonsion:
12.3  NFPA Harard Classificetions: N petiaen
Catogory - Classification 13.10 Vapar {Gas) Specific Qravily:
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SODIUM SILICATE

SODIUM SILICATE

General Information

Synonym: Water glass.

Amorphous or colorless, deliquescent crystals.

Formula: Na,0-xS8i0,.

* Hazard Analysis

Toxicity: A caustic material, irritating to skin and
mucous membranes. Ingestion causes GT upset.

A substance which migrates to food from packaging
materials (Section 10).

Countermeasures

Personal Hygicne: Section 2.

SILICA * /

General Informztion

Synonyms: silicon dioxide; silicic anhydiide; cristo-
balite.

Colorless crystals.

Formula: 8iO,. )

Mol wt: 60.09; mp: 1710°C, bp: 2230°C; d: amorphous
2.2, crystalline 2.6; vap. press.: 10 mun at 1732°C.

Hazard Analysis

Toxic Hazard Rating:

Actite Local: Inhalation 2.
Acute Systemic: 0.

Chronic Local: Inhalation 3.
Chronic Systemic: Inhalation 1.

Toxicology: From the point of vicw uf numbers of men
exposed and cases of disability produced, silica is
the chief cause of pulmonary dust disease. The
prolonged inhulation of dusts containing free silica
may result in the development of a disabling pul-
monary fibrosis known as silicosis. The Commit-
‘tee on Pncumoconiosis of the American Public
Health Association defines silicosis as “a disease
due to the breathing of air containing silica
(Si0,), characterized by genernlized fibrotic
changes and the development of miliary nodules
in both lungs, and clinically by shortness of breath,
decreased chest expansion, lessened capacity for
work, absence of fever, increased susceptibility to
tuberculosis (some or all of which symptoms may
be present), and characteristic x-ray findings.”

Silica occurs in the pure state in nature As
quartz. It is the main constituent of sand, sand-
stone, tripoli and diatomaceous earth, and s pres-
ent in high amounts (up to 35%) in granite. Ex-
posure to silica occurs in hard rock mining, in
foundries, in manufacture of porcelain and pottery,
in the spraying of vitreous cnamels, in sandblasting,
in granite-cutting and 1ombstone-making, in the
manufacture of silica firebrick and other refrac-
tories, in grinding and polishing operations where
natural abrasive wheels are used and other occupa-
tions. )

The duration of exposure which is associated

AND SILICA GEL

with the development of silicosis varies widely for
diffcrent occupations. Thus, the average duration
of exposure required for the devclopment of sili-
cosis in sand-blasters is 2 to 10 years, in moulders
and granite cutters, about 30 ycars, and in hard
rock miners 10 to 1S years. There is, also, much
variation in individual susceptibility, ccriain work-
ers showing radiological evidence of the disease
years before their fellow workmen who are simi-
larly exposed. Such susceptible individuals are for-
tunately rather rare.

The action of silica on the lungs results in the
production of a diffuse, nodular fibrosis in which
the parenchyma and the lymphatic system are in-
volved. This fibrosis is, to a certain extent, pro-
gressive, and may continue to increase for several
years after exposure is terminated. Where the pul-
monary reserve is sufficiently reduced, the worker
complains of shoriness of breath on exertion. This
is the first and most common symptom in cases of
uncomplicated silicosis. If severe, it may incapaci-
tate the worker for heavy, or even light, physical
excrtien, and in extreme cases there may be short-
ness of breath even while at rest. The most com-
mon physical sign of silicosis is a limitation of
expansion of the chest. There may be a dry cough,
sometimes vety troublesome, The characteristic
radiographic appearance is one of diffuse, discrete
nodulation, scattered throughout both lung fields.
Where the disease advances, the shortness of breath
becomes worse, and the cough more productive
and troublesome, There is no fever or other evi-
dence of systematic reaction. Further progress of
the disease results in marked fatigue, extreme
dyspnea and cyanosis, loss of appetite, pleuritic
pain and total incapacity to work. If tuberculosis
does pot supervene, the condition may eventually
cause death cither from cardiac failure or from
destruction of lung tissue, with resultant anoxemia.
In the later stages, the x-ray may show large con-
glomerate shadows, due to the coalescence of the
silicotic nodules, with arcas of emphyscma between
them. .

Silica is used as a food additive permitted in the
fced nnd drinking water of animals and/or for the
treatment of food producing animals. It js also
permitted in food for human consumption (Section
10). 1tis a common air contaminant.

Couniermeasures
Ventilation Control: Section 2.

SI1.ICA AFROGEL

Generzl Information

A finely powdered microcelular silica foam having a
minimum silica content of 89.5%.

Hazard Analysls

Toxicity: Unknown. A general purpose food additive
(Section 10). See also silica,

SILICA GEL

General Information

Synonym: silicic acid (precipitated). /
White powder or lustrous granules.

Formula: H,$i0,.

Mol wt: 78.1.

Toxicity: Slight. See silica.

TOXIC HAZARD RATING CODE (For detailod discussion, ses Section 9.)

0 NONE: (a) No harm under any conditions; (b) Harmful
only under unusual conditions or overwhelming dosage.

1 SLIGHT: Cuuses readily reversible changes which dis-
appear after end of exposure. '

2 MODERATE: May involve both incversible and revers-

ible chunges not severe enough to cause death or perma-

nent injury.

3 HIGH: Mny cause death or permtanent injury after very
short exposure to small quantities.

U UNKNOWN: No information on humans considered

valid by authors.
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SULFUR

SULFUR

General Information

Synonyms: brimstone; flowers of sulfur; sulfur flour.

Rhombic, yellow crystals or yellow powder.

Formula: S,. .

Mol wt: 256.48, mp: 119°C, bp: 444.6°C, flash p.: 405°F
(C.C.), d: 2.07; d liquid: 1.803, autoign. temp.:
450°F, vap. press.: | mm at 183.8°C.

Hazard Analysis

Toxicity: Very low. See nuisance dusts. A fungicide.
Chronic inhalation can cause irritation of mucous
membranes.

Radiation Hazard: For permissible levels, sce Section §,
Table §. Artificial isotope ¥S, T'42 = 88d. Decays
to stable #*Cl via 8's of 0.17 MeV. .

Fire Hazard: Slight, when exposed to heat or flame,
or by chemical reaction with oxidizers.

Spontancous Heating: No.

Explosion Hazard: Moderate, in the form of dust, when
exposed to flame.

Disaster Hazard: Dangerous; when heated it burns and
emits highly toxic fumes of SO,; can react with oxi-
dizing materials,

Countermeasures

Personal Hygiene: Section 2.

To Fight Fire: Water or special mixtures of dry chem-
ical (Section 7).

Storage and Handling: Section 7.



VANADIUM PENTOXIDE

VANADIUM PENTOXIDE *

J General Information
Yellow to red crystalline powder.

Formula: V,0,. .
Mol wt: 181.90, mp: 650°C, bp: decomposes at 1750°C,

d: 3.357 at 18°C.

Hazard Aonalysis
Toxicily: See vanadium compounds.

VANADIUM COMPOUNDS * ‘
V Hazard Analysis
Toxicity: Variable. Vanadium compounds act chiefly as

irritants to the conjunctivae and respiratory tract.
Prolonged exposures may lead to pulmonary in-
volvement. There is still some controversy as to
the effects of industrial exposure on other systems
of the body. Responses arc acute, never chronic.

The first report of vanadium poisoning in humnns
described rather widespread systemic effects, con-
sisting of polycythemia, followed by red blood cell
destruction and anemin, loss of appetite, pallor
and cmaciation, albuminuria pnd hematuria, gastro-
intestinal disorders, nervous complaints and cough,
sometimes severe cnough to cause hemoplysis.
More recent reports describe symptoms which, for
the most part, are restricted to the conjunctivae
and respiratory system, no evidence being found
of disturbances of the gastrointestinal tract, kid-
neys, blood or central nervous system. Though cer-
tain workers believe that it is only the pentoxide
which is harmful, other investigators have found
that patronite dust (chiefly vanadium sulfide) is
quite toxic 10 animals, causing acute pulmonary
edema. The fumes are highly toxic. .

Symiptoms and signs of poisoning are pallor,
greenish-black discoloration of the tongue, par-
oxsymal cough, conjunctivitis, dyspnea and pain
in the chest, bronchitis, rale and rhonchi, broncho-

' spasm, tremor of the fingers and arms, radio-
graphic reticulation. See also specific compounds.

These are common air contaminants.

Countermeasures
Ventilation Control: Section 2.
Personal Hygiene: Section 2.
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VANADIUM PENTOXIDE
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IS .
ZINC OXIDE
R NCOXIDE 7
. ‘Geperal Information .
Synonyms: zincite; chinese white; zinc white; Aowers of
zing.

White or yellowish powder.

Formula: ZnO.

Mol wt: 81.38, mp: > 1800°C, d: 5.47.

Hazxard Analysts

Toxicity: A seed disinfectant. See zinc compounds. A
fungicide. A trace mineral added to animal feeds.
Also a dietary supplement food additive (Section

10).

ZINC COMPOUNDS *»

Hazard Analysis

Toxicity: Variable, generally of low toaicity.

Toxicology: Zinc is not inherently a toxic clement. How-
ever, when heated, it evolves a fume of zinc oxide
which, when inhaled fresh, can cause a disease
known as “'brass founders' ague,” or "brass chills.”
It iy possible for people 10 bccome immune o it.
However, this immunity can be broken by cessation
of exposure of only a few days. Zinc oxide dust
which is not freshly formed is virtually innocuous.
There is no cumulative effect to the inhalation of
zinc fumes. Fatalitics, however have resulted from
lung damage caused by the inhalation of high con-
centrations of zinc chloride fumes. Soluble salts of
zinc have a harsh metallic taste; small doses can
cause nausea and vomiting, while lurger doses cause
violent vomiting and purging. So far as can be
determined, the continued administration of zinc
salts in small doses has no effect in man except
those of disordered digestion and constipation, Ex-
posure o zinc chloride fumes can cause damage 1o
the mucous membrane of the nasopharnyx and
respiratory tract and give rise to a pale gray cya-
nosis, Workers in zinc refining have been reported
as suffering from a variety of non-specific intestinal,
1espiratory und nervous symptoms. Ulceration of
the nasal septum and eczematous dermatosis are
also reported.

It has been stated that zinc oxide dust can block
the ducts of the sebaceous glands and give rise to
a papular, pustular eczemu in men cngaged in pack-
ing this compound into barrels. Scnsitivity to zinc
oxide in man is extremely rare. Zinc chloride, be-
cause of its caustic action, can cause ulceration of
the fingers, hands and forecarms of those who use
it as a flux in soldering. This condition has even
been observed in men who handle railway ties
which have been impregnated with this material.
It is the opinion of some who work with it that it
is carcinogenic,

A common air contaminant.

Countermeasures

Treatment and Antidotes: Personncl exposed to zinc
chloride fumes should immediately wash the area
of contact with copious quantities of warm water
and soap. Remove all contaminated clothing at
once and if the area of contact is large, subject
patient to a deluge-type of shower as quickly as
possible. If the eycs are involved in exposure 1o zinc
chloride fumes, they should be irrigated for at
least 15 minutes with warm water.

Ventilation Control: Section 2.

Personal Hygiene: Scction 2.

Storage and Handling: Section 7.





